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Alexandria, Virginia 22313^1450 



APPLICATION FOR EXTENSION OF PATENT TERM (37 C.F.R. § 1.740) 

Pursuant to 35 U.S-C. § 156(d) and 37 C.F.R. §1.740, BTG International Ltd. ("Applicant") as Assignee 
and patent owner of the aBove-captioned patent, hereby petitions for extension of U. S . Patent No. 
5,604,213 (the '213 Patent). In support of such Petition, Applicant provides the following information: 

I. SIGNATURE REQUIREMENTS (37 C.F.R. §1.730) 

A. IDENTIFICATION OF PERSON(S) SUBMITTING THE APPLICATION 

.1, Leonard C. Mitchard, represent that I am a registered practitioner (Registration No. 29,009) 
appointed by the patent owner of record. 

B. RECORDAL OF ASSIGNMENT IN PTO 

British Technology Group Ltd., a corporation organized under the laws of England, having its 
principal office and place of business in London, England, now by change of name (recorded on 
November 15, 2010, at Reel 025364, Frame 0584), BTG International Ltd. (Applicant), is the owner 
of the entire right, title and interest in and to U.S. Patent 5,604,213 (the '213 Patent) granted to Susan 
Elaine BARRIE, Gerard Andrew POTTER, Michael JARMAN and Ian Robert HARDCASTLE, by 
reason of an assignment to Applicant recorded in the United States Patent & Trademark Office on 
September 30, 1994 at Reel 007172, Frame 0859. 
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1180.00 OP 



PROOF OF AUTHORIZATION OF SIGNATORY TO ACT ON BEHALF OF THE 
PATENT OWNER 

Attached as Exhibit 1 is a Power of Attorney establishing authorization of Leonard C. 
Mitchard to act on behalf of the patent owner. 
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11. APPLICATION REQUIREMENTS (37 C.F.R, §1.740) 

A. IDENTIFICATION OF APPROVED PRODUCT (1.740(a)(1)) 

The United States Food and Drug Administration ("FDA") has approved New Drug 
Application ("NDA") No. 202379 for ZYTIGA™ (abiraterone acetate). The active ingredient 
of ZYTIGA is abiraterone acetate. A copy of the approved labeling is attached hereto as 
Exhibit 2 . 

The chemical names for abiraterone acetate are 3 p-acetoxy- 1 7-(3 -pyridyl)androsta-5 , 1 6-diene 
and (3p)-l 7-(3-pyridinyl)androsta-5, 1 6-dien-3-yl-acetate and the molecular formula is 
C26H33NO2. 

Abiraterone acetate has the following structural formula: 




Each tablet of ZYTIGA contains 250 mg abiraterone acetate. 

ZYTIGA in combination with prednisone is indicated for the treatment of patients with 
metastatic castration-resistant prostate cancer (CRPC) who have received prior chemotherapy 
containing docetaxel. 

B. roENTIFICATION OF THE FEDERAL STATUTE UNDER WHICH REGULATORY 
REVIEW OCCURRED (1.740(a)(2)) 

Regulatory review for this product occurred under the Federal Food Drug & Cosmetic Act 
CTDC Act") §505(b), 21 U.S.C. §355 (new drugs). 



C. DATE OF APPROVAL (1.740(a)(3)) 

The FDA approved No. 202379 for ZYTIGA for commercial marketing or use under §505 of 
the FDC Act on April 28, 20 1 1 . 
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roENTIFICATION OF ACTIVE INGREDIENTS AND PREVIOUS APPROVAL 
INFORMATION (1.740(a)(4)) 

ZYTIGA™ is a human drug product, the sole active ingredient of which is abiraterone acetate. 
Neither abiraterone acetate, nor any other salt or ester thereof, has been previously approved, 
alone or in combination, for commercial marketing or use under the Food, Drug & Cosmetic 
Act, the Public Health Service Act, or the Virus-Serum-Toxin Act. 
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E. TIMELY SUBMISSION OF APPLICATION (60 DAYS) (L740(a)(5)) 

This application is being submitted within the sixty-day time period permitted for submission 
pursuant to 37 CF.R. §1 .720(f). The last date this application may be submitted is June 27, 
2011. 



F. IDENTIFICATION OF PATENT (L740(a)(6), (7), (8)) 

Name of the Inventors: Susan E. Barrie 

Michael Jarman 
Gerard A. Potter 
Ian R. Hardcastle 

Patent No. 5,604,213 

Date of Issue: February 1 8, 1 997 

Date of Original Expiration: February 1 8, 20 1 4 

A copy of the patent, including the entire specification (with claims), drawings, and Certificate 
of Correction is attached as Exhibits . 

A copy of the U.S. Patent & Trademark Office Maintenance Fee Statement is attached as 
Exhibit 4. 
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roENTIFICATION OF CLAIMS READING ON THE APPROVED PRODUCT 
(L740(a)(9)) 



The '213 Patent claims the active ingredient of the approved product which is abiraterone 
acetate. The *213 Patent includes 22 claims. Claims 1, 3-5, 7-12, 14, 15 and 22 read on the 
approved product. Claims 2, 16, 18, 19, 20 and 21 read on the approved method of using the 
approved product. 

The manner in which at least one claim which reads on the approved product (Claim 8) and the 
method of using the approved product (Claim 21) is demonstrated below: 

Claim 8 reads: "3p-Acetoxy-17-(3-pyridyl)androsta-5,16-diene." The chemical name of the 
active ingredient in ZYTIGA, the approved product, is 3p-acetoxy-17-(3-pyridyl)androsta-5,16- 
diene. Thus, claim 8 reads on the approved product. 

Claim 21 depends from claim 2 and thus incorporates all the limitations thereof. Claim 2 reads, 
in part: "A method of treating an androgen-dependent or estrogen-dependent disorder which 
comprises administering to a patient in a therapeutically effective dose a compound of the 
formula (1) . . ." According to the '213 Patent, the invention includes "a method of treating 
androgen- and oestrogen-dependent disorders, especially tumours . . . The preferred use is in 
treating prostatic cancer." The '213 Patent, col. 10, lines. 47-56. Claim 16 depends from claim 2 
and states "A method according to claim 2 wherein the patient has prostatic cancer." Thus, 
prostatic cancer is an androgen or estrogen-dependent disorder, according to the '213 Patent. 

Claim 21 reads: "A method according to claim 2 wherein the compound is 3p-acetoxy-17-(3- 
pyridyl)androsta-5,16-diene." Thus, claim 21 is directed to: A method of treating an androgen- 
dependent or estrogen-dependent disorder [such as prostatic cancer] which comprises 
administering to a patient in a therapeutically effective dose 3P-acetoxy-17-(3-pyridyl)androsta- 
5,16-diene. 

ZYTIGA is indicated for the treatment of a particular population of patients with a particular 
type of prostatic cancer, metastatic castration-resistant prostate cancer (CRPC). As stated 
above, the chemical name of the active ingredient in ZYTIGA is 3P-acetoxy-17-(3- 
pyridyl)androsta-5,16-diene. Claim 21 reads on a method of treating prostatic cancer with 3p- 
acetoxy-17-(3-pyridyl)androsta-5,16-diene. Thus, claim 21 reads on the method of using the 
approved product. 
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RELEVANT DATES AND INFORMATION (1.740(a)(10)) 

The '213 Patent claims a human drug. 

The effective date of the investigational new drug (IND) application was January 28, 2006 and 
thelNDNo. is 071023. 

The new drug application (NDA) was initially submitted on December 20, 2010. The NDA 
No. is 202379. 

The NDA was approved on April 28, 201 1 . 
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I. 



DESCRIPTION OF SIGNIFICANT ACTIVITIES OF APPLICANT DURING 
REGULATORY REVIEW (1.740(a)(ll)) 



Tables 1 and 2 below are a "DESCRIPTION OF SIGNIFICANT ACTrVITIES OF 
APPLICANT DURING REGULATORY REVIEW" that provides a description of the 
significant activities undertaken by the marketing applicant during the applicable regulatory 
review period with respect to the approved product and the significant dates applicable to such 
activities. 



Table 1. ZYTIGA EVP 071023 SUBMISSION LOG 



FDA Submission 
Date 


Serial 
No. 


Type of Submission 


19-Dec-05 


0000 


Initial IND 


8-Feb-06 


0001 


Response to FDA request 


23-Feb-06 


0002 


Information Amendment: Chemistry/Microbiology 


19-Apr-06 


0003 


Information Amendment: Pharmacology/toxicology 


23-Jun-06 


0004 


Other 


23-Jun-06 


0005 


Protocol Amendment: Change in Protocol 


23-Jun-06 


Protocol Amendment: New Investigator 


23-Oct-06 


0006 


Protocol Amendment: Change in Protocol 


29-NOV-06 


0007 


Protocol Amendment: Change in Protocol 


29-NOV-06 


Protocol Amendment: New Investigator 


29-NOV-06 


Information Amendment: Chemistry/Microbiology 


29-NOV-06 


Information Amendment: Clinical 


14-Dec-06 


0008 


IND Amendment: Safety Report 


14-Dec-06 


Information Amendment: Chemistry/Microbiology 


22-Dec-06 


0009 


IND Amendment: Safety Report 


29-Jan-07 


0010 


IND Amendment: Safety Report 


29-Jan-07 


IND Amendment: Safety Report 


15-Feb-07 


0011 


Protocol Amendment: Change in Protocol 


28-Feb-07 


0012 


Protocol Amendment: Change in Protocol 


15-Mar-07 


0013 


Protocol Amendment: New Protocol 




Protocol Amendment: Change in Protocol 


23-Mar-07 


0014 


IND Amendment: Safety Report 


30-Mar-07 


0015 


IND Amendment: Safety Report 


26-Apr-07 


0016 


IND Amendment: Safety Report 


19-Apr-07 


0017 


IND Amendment: Safety Report 


7-May-07 


0018 


Protocol Amendment: New Protocol 


9-May-07 


0019 


Information Amendment: Clinical 


8-May-07 


0020 


IND Amendment: Safety Report 


15-May-07 


0021 


IND Amendment: Safety Report 


15-May-07 


IND Amendment: Safety Report 


24-May-07 


0022 


Protocol Amendment: Change in Protocol 


31-May-07 


0023 


Protocol Amendment: Change in Protocol 


12-Jun-07 


0024 


General Correspondence 


29-Jun-07 


0025 


Protocol Amendment: Change in Protocol 


lO-Aug-07 


0026 


IND Amendment: Safety Report 


27-Aug-07 


0027 


General Correspondence 


31-Aug-07 


0028 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


INO. 




'3 1 A AT 

31-Aug-O/ 


AAOO 


INU Amenament: baiety Keport 


1 /I c m 
14-oep-U / 


AA1A 


Information Amendment: Pharmacology/toxicology 


14-bep-u/ 


AA1 1 

UU-5 1 


IINU Amendment, barety Keport 


0 1 Can m 

zi-oep-u / 




IND Amendment: Safety Report 


z4-bep-U / 




Protocol Amendment: New Protocol 


J-UCI-U / 


UUj4 


IND Amendment: Safety Report 


5-UCt-U / 


AAI^ 


Response to FDA request 


OO f^^f AT 

zy-uci-u/ 




IND Amendment: Safety Report 


T 1 AT 


AA'lT 


Response to FDA request 


1 1 /^r** AT 

J 1 -UCt-U / 


AA1Q 


IND Amendment: Safety Report 


C XTrt^r AT 


AA10 


utiier 


1 XTrt^r AT 

lo-JNov-U/ 


AAjdA 
UU4U 


Protocol Amendment: Change in Protocol 


1 O XTy^-tr AT 


AA4 1 
UU41 


Annual Report 


TA XTy^T7 AT 


A A/10 


utner 


A T^art AT 


UU4J 


IND Amendment: Safety Report 


1 T T^ar> AT 

1 /-Uec-u / 


UU44 


General Correspondence 


1 1 "T^^i/-. AT 

z 1 -Uec-U / 


AA/1 ^ 
UU4j 


uiner 


1 A Tn« AO 


AA/1 A 

UU40 


Utner 


OA AO 

29-Jan-Uo 


AA/1 T 

UU4 / 


Information Amendment: Chemistry/Microbiology 


C TT^U AO 

5-reb-Oo 


AA/1 0 


General Correspondence 


0 "CdU AO 


AA/1 A 


Utner 


1 o r?^u. AO 


AA^A 


IinU Amendment, baiety Keport 


1 c T?—!- no 

15-FeD-08 


AAC 1 


General Correspondence 


15-Feb-Oo 


AACO 

0052 


Information Amendment: Non-Clinical 


OCT? ^t- A O 


AACI 


Utner 


£ X>f». AO 

o-Mar-Uo 


AAC/1 

0054 


Information Amendment: Clinical 


o-Mar-Oo 


AAC C 

0055 


Information Amendment: Clinical 


O 1 X /f AO 


0056 


Information Amendment: Chemistry/Microbiology 


OC IVyTn. AO 

25-Mar-Uo 


AA<T 
005 / 


IND Amendment: Safety Report 


26-Mar-Uo 


AACO 

0058 


IND Amendment: Safety Report 


O AO 

2-Apr-U6 


AA<Q 

OOjV 


Protocol Amendment: New Protocol 


A \ «^ AO 

4-Apr-U6 


OOoU 


Protocol Amendment: Change in Protocol 


1 A A AO 

1 U- Apr-Uo 


AAiC 1 

OOol 


iiNL/ Amendment, oaieiy Keport 


1 A A AO 

lO-Apr-Uo 




INU Amendment, baiety Keport 


IT A «^ AO 

1 /-Apr-Uo 


AA/CO 

00d2 


TXTT^ A C n-f^ftr 13 £a«J^«-4' 
lINJJ Amendment, oaieiy Kepon 


O 1 A «*. AO 

21-Apr-U5 


00o3 


Other 


OO A AO 

22- Apr-Uo 


A AiC i1 

00o4 


INU Amendment: oaiety Keport 


23-Apr-08 


A A^ C 

0065 


IND Amendment: Sarety Keport 


25-Apr-08 


0066 


IND Amendment: Sarety Keport 


30-Apr-08 


0067 


Protocol Amendment: Change in Protocol 


2-May-08 


0068 


Protocol Amendment: New Protocol 


2-May-08 


0069 


Protocol Amendment: Change in Protocol 


2-May-08 


AATA 

0070 


Protocol Amendment: Change in Protocol 


6-May-08 


0071 


Protocol Amendment: New Investigator 


o-iviay-Uo 


AATO 
W /Z 


iiNi^ /Mnenumeni. oaieiy xvcpon 


13-May-08 


0073 


Other 


16-May-08 


0074 


IND Amendment: Safety Report 


16-May-08 


0075 


IND Amendment: Safety Report 


22-May-08. 


0076 


IND Amendment: Safety Report 


30-May-08 


0077 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


INO. 




z-jun-uo 


UU /o 


rroiocol AJiicnOineni. incw invcsiigaior 


lo-Jun-Uo 


AA7Q 

uu/y 


Response to FDA request 


1 /-Jun-Uo 


AAOA 


iiNU Amenameni, oaieiy ivepon 


1 /-Jun-Uo 


UUo 1 


iiNU Amenonieni. oaieiy xvepon 


zi- Jun-Uo 


AAOO 


liivKAi A. iiNU oaieiy Kepon oiNuuoi 


OA T,-— AO 

3U-Jun-Uo 




Information Amendment; Clinical 


1 Till no 


AAO/1 


iiNjj Amenomeni. oaieiy ivepori 


1 Till no 

1-JUl-Uo 


AAO ^ 


Protocol Amendment; New Investigator 


1 Till r^o 
1-JUl-Uo 


AAOA 
UUoO 


ijmer 


1 Till no 
1-Jul-Uo 


AAC? 
UUo / 


IND Amendment: Safety Report 


IT Till AO 


AAQO 

UUoo 


IND Amendment: Safety Report 


1 0 Till (\Q 

lo-JUl-Uo 


AAQO 
UUoV 


r7DP AX A ■ rMT\ Cofot^/ X) at\r\ri CXTOO^O 

riKKAi A. iiNU oaieiy Kepon oinuuju 


10 Till no 
lo-JUl-Uo 


AAQA 

uuyu 


Protocol Amendment: New Protocol 




AAQ 1 

uuy 1 


Protocol Amendment: Change in Protocol 


Till AO 


AAOO 

uuyz 


'CXy O A X A • TTvlXi A «-t£>«^mjanf AAQ 1 

liKKAi A. iiNLJ Amenomeni uuyi 


zj-Jul-Uo 


UU9j 


T;t>T? AXA« TXrr\ Coffifir CXTAA'7'7 

nKKAi A. iiNU oaiety Kepon mnuu/ / 


0/1 Till AO 


uuy^ 


iiNU Amenomeni. oaieiy ivepon 


OC Till AO 

zD-JUl-Uo 


AAO^ 

uuyj 


iiHU Amenomeni. ^aieiy ivepon 


Till AO 


AAOA 

uuyo 


riKKAi A. IINU oaieiy Kepon orsiuu/ / 


0 0 Till AO 


AAO '7 

uuy / 


IND Amendment: Safety Report 


OA Till AO 

zy-Jul-Uo 


AAOQ 

uuyo 


iiNJj Amenameni. oaieiy Kepon 


1 A iir» AO 

1-AUg-Uo 


AAQO 

uuyy 


r roiocol Amenameni. L^nange in rroiocoi 


1 A AO 

1-Aug-Uo 


A 1 A A 

UlUU 


Protocol Amendment: New Investigator 


1 A 1. A AO 

1-Aug-Uo 


A 1 A 1 
UlUl 


Utner 


O A .1 A AO 

0-Aug-Uo 


A 1 AO 
UlUZ 


IND Amendment: Safety Report 


1 O A iirt AO 

1 z-Aug-Uo 


A 1 A'2 

UIUj 


IND Amendment: Safety Report 


1 C A AO 

15-Aug-Uo 


A 1 A/1 

U1U4 


Protocol Amendment: Change in Protocol 


1 C A AO 

1 5-Aug-Uo 


A 1 A^ 


iniormaiion Amenameni. ckka i a uuo j 


in A 1.1 A AO 

ly-Aug-Up 


A 1 AA 
UlUO 


IND Amendment: Safety Report 


1 O A iir» AO 

ly-Aug-Uo 


A 1 r\n 
UlU / 


IND Amendment: Safety Report 


1 O A in> AO 

ly-Aug-Uo 


A1 AO 

UlUo 


Protocol Amendment: Change in Protocol 


1 A A iirt^ AO 

ly-Aug-Uo 


A1 AO 

uluy 


IND Amendment: Safety Report 


1 A A im AO 

ly-Aug-Uo 


A1 1 A 

Ul lU 


uiner 


O 1 A im AO 

zl-Aug-Uo 


A 1 1 1 

Ul 1 1 


IND Amendment: Safety Report 


O 1 Aim AO 

z 1 - Aug-Uo 


Alio 

Ul Iz 


IND Amendment: Safety Report 


OO A AO 

22-Aug-Oo 


Alii 

U113 


lNu Amendment, barely Kepon 


A AO 

22-Aug-Oo 


A1 1 /I 

Ul 14 


IiNU Amendment, barety Kepon 


1A A -.-^ AO 

29-Aug-Oo 


A 1 1 C 

Ul ID 


IJNU Amendment: barety Kepon 


Orv A AO 

29-Aug-Oo 


A1 1 A 

Ul lo 


Protocol Amendment: Change in Protocol 


'>A A AO 

29-Aug-08 


A1 1 T 
Ul 17 


INU Amendment: barety Keport 


O AO 

2-Sep-08 


Al 1 O 

Ul lo 


T!7t5 T) A T" A . C n-fn^-. r T> nHn..^ A 1 A'7 

bKKAlA: baiety Kepon UlUJ 


2-Sep-08 


Alio 

Ul ly 


iNU Amendment: baiety Kepon 


O O A O 

3-Sep-08 


A1 OA 

UlzU 


INU Amendment: baiety Keport 


3-Sep-08 


A 1 O 1 

Ulzl 


Protocol Amendment: New Investigator 


j-ocp-Uo 


\J 1 zz 


T'Nm Amf*nHmf»nt* ^ afptv R**nAT+ 
li^Lx /AlliCilUlilCill. OaiCiy ivcpui I 


6-Sep-08 


0123 


IND Amendment: Safety Report 


9-Sep-08 


0124 


IND Amendment: Safety Report 


ll-Sep-08 


0125 


Information Amendment: Pharmacology/toxicology 


ll-Sep-08 


0126 


IND Amendment: Safety Report 


ll-Sep-08 


0127 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


No. 




17-ISep-Uo 


A1 00 


IPsU Amenament: baiety Keport 


i7-bep-Uo 


Al OA 

uizy 


IJNU Amendment: oaiety Keport 


1 O Can nC 


Al 1C\ 
\JIJ\J 


Kesponse lo rUA L'Ommenis - oinui lu 


IOC a« f\ Q 

ly-bep-Uo 


Al 1 1 


IND Amendment! Safety Report 


zU-bep-Uo 


Al 10 
Ul JZ 


IND Amendment: Safety Report 


O/C Ca« AO 


Al 11 


iiNU Amenomeni. oaieiy Kepon 


jU-2>ep-Uo 


Al 1A 


Uiner 


1 f^^i- AO 


Al 1 < 


IND Amendment: Safety Report 


n /^^* AO 
/-Uct-Uo 


U13o 


liNU Amendment: baiety Keport 


^7 AO 

7-Oct-08 


Al n 
0137 


Protocol Amendment: New Investigator 


T AO 

7-Oct-08 


Alio 


Information Amendment: Pharmacology/toxicology 


O AO 


Al 1 A 


Utner 


1 A /^«* AO 


Al /I A 


liND Amendment: i^aiety Keport 


1 1 * AO 

13-Oct-08 


Al y1 1 

U141 


TXTT\ A — - .- -1 — P _ X'—A- , "D A*»A«»* 

IND Amendment: aatety Keport 


1 y1 i^>»4. AO 


Al /lO 

U14z 


TX 1 i A A .-11 AM i4 J-l -1 AM*> C n fn^-S P AM A 4^ 

liNU Amendment: baiety Keport 


1 y1 AO 

14-Oct-08 


A 1 y1 1 

U143 


TX 1 1 A A MA AM Jm-i am<4.< 0 n ^n^-m w TJ AM AW^- 

IIMD Amendment: oaiety Keport 


1 C AO 

15-Oct-08 


(\y A A 

0144 


TXTTA A m«amJm«am4.i Cn-fVkf-'aT T^AMAVr^ 

IND Amendment: batety Keport 


1 £^ /^^4. AO 

16-Oct-08 


A 1 /4 C 

0145 


Information Amendment: Pharmacology/toxicology 


1 ^ /^^4- AO 

16-Oct-08 


f\^ AC 
014o 


Information Amendment; Pharmacology/toxicology . 


'^'^ AO 

23-Oct-08 


A 1 /I T 

014/ 


Protocol Amendment: Change in Protocol 


/^>»* AO 

23-Oct-08 


A 1 yl 0 

0148 


IND Amendment: baiety Keport 


/^^* AO 

24-Oct-08 


A 1 y1 A 

0149 


Dear Investigator Letter 


AO 

24-Oct-08 


A 1 C A 

0150 


TX 1 1 "\ A ■ 1 -1 I-. ■ 1 |4 .-1 -1 I-. .-1 * 1 Cn-pA't'-IP T^AMAV^- 

IND Amendment: Gaiety Keport 


1 A Z^-**- AO 


A 1 C 1 

0151 


TX 1 I A A MA AM ^MA AM<4-> O »« ^n4-m P TJ AM A 

IND Amendment: baiety Keport 


C XT>-.,, AO 

5-NOV-08 


A 1 CO 

015z 


Response to FDA request 


A XT«.,, AO 

4-NOV-08 


A 1 CI 

0153 


Protocol Amendment: New Investigator 


A XT^-, AO 

4-NOV-08 


A 1 C y1 

0154 


TX 1 1 A A .-.I-. AM ,-1 .-i ■» am4.p C n-iVa^-i r T3 AM A«^ 

IND Amendment: oatety Keport 


C XT>*, r AO 

5-NOV-08 


A 1 CC 

0155 


Protocol Amendment: Change in Protocol 


C XT«,, AO 

5-NOV-08 


A 1 C/C 

0156 


TXrrX A MA AM J-^Mn AM*-' C nfa^t r T5 AM A«-4- 

IND Amendment, baiety Keport 


C XT_-. AO 

5-NOV-08 


A 1 C? 

0157 


Information Amendment: Pharmacology/toxicology 


1 ^ XT_- . AO 

12-NOV-08 


A 1 C 0 

0158 


IND Amendment: aaiety Keport 


1 A XT AO 

14-NOV-08 


A 1 CA 

0159 


TX 1 1 A A - - AM .J MA AM<4-. 0 ™ •£*A<^'. T T3 AM A ..A- 

IND Amendment: baiety Keport 


1 A XT-. - . AO 

14-NOV-08 


0160 


TX 1 I A A - - -1 . - - A. 0 n -Cnt-m r T5 AM J . ■■# 

IND Amendment: baiety Keport 


1 A XT— . AO 

M-Nov-OS 


A 1 ^ 1 

0161 


General Correspondence 


H-Nov-OS 


0162 


Protocol Amendment: New Protocol 


1 O XT^ AO 

1 8-NOV-O8 


0163 


IND Amendment: baiety Keport 


1 0 XT-. - ■ AO 
1 8-NOV-O8 


0164 


IND Amendment: baiety Keport 


1 A XT-. A 0 

19-NOV-08 


A 1 ^ C 

0165 


IND Amendment: baiety Keport 


1 A XT_- . AO 

19-NOV-08 


0166 


/-Ail 

Other 


2I-N0V-O8 


0167 


IND Amendment: Safety Report 


2I-N0V-O8 


A 1 ^ 0 

0168 


Annual Report 


22-NOV-O8 


0169 


IND Amendment: Safety Report 


A XT_ rvo 

24-NOV-08 


A 1 '1 A 

0170 


IND Amendment: Saiety Keport 


25-N0V-O8 


0171 


IND Amendment: Safety Report 


Z J-JNOV-Uo 


Ul /Z 


iiNiy /Mnenumeni. odiciy ivcpon 


26-NOV-08 


0173 


IND Amendment: Safety Report 


26-N0V-O8 


0174 


IND Amendment: Safety Report 


26-NOV-08 


0175 


IND Amendment: Safety Report 


l-Dec-08 


0176 


Other 


27-N0V-O8 


0177 


IND Amendment: Safety Report 
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FDA Submission 
Date 


Serial 

INO. 


Type of Submission 


2-Dec-(Jo 


m TO 
Ul /o 


J C~f 

IND Amendment: Safety Report 


3-Dec-Uo 


C\ 1 TO 

Ul /y 


cKKAi A, irsijj ^aieiy Kcpon aiNuu/ / 


c "r\«« no 

5-Dec-(Jo 


n 1 on 


Protocol Amendment: New Investigator 


c T^-^irt no 

5-L)ec-Uo 


m Q 1 
Ulo 1 


rroiocoi Amenomeni, L^nange m r roiocoi 


n Tx^^ no 

y-Uec-Uo 


Uloz 


IND Amendment: Safety Report 


n T^^rt no 




iiNU Amenomeni. oaieiy xvepon 


n T^^y* no 


n 1 0/1 


IINL? Amenameni. oaieiy Kepon 


1 n "r\«« no 


ni 0 c 


IND Amendment: Safety Report 


1 n T^^« no 


n 1 Q/c 


IND Amendment: Safety Report 


1 f\ T\a^ no 


Ulo / 


liNU Amenameni, oaieiy r\.epon 


1 1 T\«« no 

1 1-Uec-Uo 


n 1 0 Q 
Uloo 


iviU Amenomeni. oaieiy ivepon 


1 1 "p\«^ no 

1 1-Dec-Uo 


n 1 on 
Uloy 


IND Amendment: Safety Report 


1 1 "p\>^^ no 

1 1-Uec-Ois 


n 1 or* 

uiyu 


IND Amendment: Safety Report 


1 c T\^^ no 


ni Q 1 

uiy 1 


liNU Amenomeni. saieiy Kepon 


1 C T\~-^ AO 

15-Dec-05 


ni no 

uiy2 


Information Amendment: Chemistry/Microbiology 


1 ^ _ _ no 

17-Dec-08 


n 1 m 

Ulyi 


IND Amendment: Safety Report 


1 T T^-.>« no 

17-Dec-08 


uiy4 


iiNjj Amenomeni. oaieiy Kepon 


1 o T~\^-. no 

1 8-Dec-08 


nine 
U195 


IND Amendment: Safety Report 


1 Ci „ ^ no 

19-Dec-08 


n 1 n^ 


IND Amendment: Safety Report 


1 n „ ^ no 

19-Dec-08 


n 1 m 

uiy / • 


IND Amendment: Safety Report 


22-Dec-08 


ni no 
0198 


iJNJj AmenOment. baiety Kepon 


Tx—— no 

22-Dec-08 


m nn 
0199 


Utner 


24-Dec-08 


nonn 

0200 


IND Amenoment: baiety Keport 


24-Dec-08 


mn 1 

0201 


INU Amenoment: baiety Kepon 


24-Dec-08 


0202 


IND Amendment: baiety Keport 


24-Dec-08 


nim 

0203 


INU Amenoment: baiety Kepon 


30-Dec-08 


0204 


INU Amenoment: oaiety Kepon 


23-Dec-08 


mne 
0205 


liNL) Amenoment. oatety Kepon 


on T\_~ no 

30-Dec-08 


0206 


iJNiJ Amenoment. oaiety Kepon 


31 -Dec-OS 


0207 


IJND Amendment: oarety Kepon 


31-Dec-08 


0208 


iJND Amendment: oaiety Kepon 


^ 1 i~\>» ^ no 

31-Dec-08 


nonn 
0209 


IPvlu Amendment, baiety Kepon 


6-Jan-09 


no 1 n 
U21U 


Dear Investigator Letter 


o 1 T\>..^ no 

3l-Dec-08 


no 1 1 
U21 1 


liNU Amenoment. baiety Kepon 


6-Jan-09 


no 1 o 

0212 


iJNL) Amendment: oaiety Keport 


6-Jan-09 


0213 


IND Amendment: Saiety Keport 


7-Jan-09 


no 1 /I 

0214 


IND Amendment: baiety Keport 


7-Jan-09 


0215 


IND Amendment: Saiety Report 


7-Jan-09 


02.16 


IND Amendment: Safety Report 


9-Jan-09 


0217 


Protocol Amendment: New Investigator 


9-Jan-09 


0218 


Administrative Amendment 


13-Jan-09 


0219 


IND Amendment: Safety Report 


13-Jan-09 


0220 


IND Amendment: Safety Report 


13-Jan-09 


0221 


IND Amendment: Safety Report 


1 j-j an-uy 


UZZZ 


LriU /\menamcni. oaiciy ivcpuri 


13-Jaii-09 


0223 


IND Amendment: Safety Report 


13-Jan-09 


0224 


Other 


14-Jan-09 


0225 


IND Amendment: Safety Report 


13-Jan-09 


0226 


IND Amendment: Safety Report 


13-Jan-09 


0227 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


iNO. 




1 1 To*i no 


UZZo 


iiNU /vnienuiiicni. oaieiy ivcporx 


1 j-jan-uy 


uzzy 


iiNU AiucnoiTicni. oaiciy ivcpon 


^A Ton no 


UZjU 


liNL^ /\iiicncimcni. odiciy ivcpori 


% A T„„ no 


UZ J I 


iiNU /\nienaiiieni. oaiciy iveporx 


1 /I Tr.« AO 


UZ3Z 


iJNU Amenameni. oaieiy tvepon 


1 A Tor* no 


\JZjj 


IJNU Amcnurncni. oaiciy xvcpon 


1 /; To*» no 
lO-Jan-uy 




iiNju /vrncnQincni. oaieiy ivcpon 


1 n Tn« f\o 

ly-Jan-uy 


AO 7^ 
UZJj 


iiNU Amenomeni. ^aieiy Kepon 


OA Tn« AO 

zU-Jan-uy 


UZ30 


rNTD Amendment; Safety Report 


OA Tn« AO 

zU-Jan-uy 


Aon 
UZ3 / 


Protocol Amendment; Change in Protocol 


OA Tn« AO 

zU-Jan-uy 


UZ3o 


Protocol Amendment; Change in Protocol 


OA T<.« AO 

zU-Jan-uy 


uz3y 


IMD Amendment: Safety Report 


0 1 T<i« AO 

zi-Jan-uy 


UZ4U 


IJNU Amenameni. oaieiy Kepon 


0 1 Tn« AO 

zi-J an-uy 


A0>11 


IND Amendment: Safety Report 


O 1 Tn« AO 

zl-Jan-uy 


AO/to 
UZ4Z 


IND Amendment: Safety Report 


OO Tn« AO 

zz-J an-uy 


AOidT 
UZ'f J 


IJNU Amenomeni. aaieiy ivepon 


Ol Tn« AO 

z3- J an-uy 


AOyl/1 


"CD DATA, rvrr* c of^tT/ t? ar\r\t^ qxtao i i 
iiivKAi A. iJNU ibaieiy Kepon ojnuzi j 


Ol Tn« AO 

z J- J an-uy 


A0/1< 


IJNU Amenameni. oaieiy jvepon 


Ol T«« AO 

zj-Jan-uy 


AO/1 A 

Uz4o 


IJNU Amenameni. oaieiy Jvepon 


01 T«« AO 

z3 -J an-Uy 


AO/1 T 

Uz4 / 


IND Amendment: Safety Report 


oz: Tn« AO 

zo-Jan-uy 


AO/1 Q 
UZ40 


IJNU Amenameni. saieiy jvepon 


OiC Tn« AO 

zD-Jan-uy 


AO/IO 

uz4y 


uiner 


OT Tn« AO 

z /-Jan-Uy 


AO^A 


IND Amendment; Safety Report 


OT T«*« AA 

z/-Jan-uy 


AO< 1 


IND Amendment; Safety Report 


OS? To« AO 

zo-Jan-uy 


AO^O 

UZjZ 


IJNU Amenameni. oaieiy ivepon 




A0« 1 

Uzj3 


IND Amendment: Safety Report 


OA Trt.« AA 

zy-Jan-Uy 


AO^/1 


IND Amendment: Safety Report 


30-Jan-U9 


AOCC 


liNU Amenameni. ^aieiy Kepon 


-^n T Art 


AO C/C 


IND Amendment: Safety Report 


1 1 T^-, AA 

31-Jan-Oy 


AO CO 

Uzj / 


IND Amendment; Safety Report 


30-Jan-Oy 


AOCO 


Other 


O t7^U AA 

z-reb-Uy 


AOCA 


INU Amenament: baiety Kepon 


O ITaW AO 

z-reb-uy 


AO/C A 


Protocol Amendment; New Protocol 


O AA 

z-reb-uy 


AO/C 1 


Protocol Amendment; New Investigator 


O ITaU AA 

z-reb-uy 


AO^O 

UzoZ 


Information Amendment: Clinical 


3-reb-U9 


AO/C 1 

0263 


IND Amendment: Safety Report 


3-reb-09 


0264 


Protocol Amendment: Change in Protocol 


A T^-»l» AA 

4-reb-09 


0265 


IND Amenament: aaiety Kepon 


j1 TTaI- AA 

4-reb-09 


0266 


IXMU Amendment: i>aiety Keport 


5-Feb-09 


0267 


INU Amendment: ISatety Keport 


5-Feb-09 


AO ^ O 

0268 


IND Amendment: Safety Report 


6-reb-09 


no^ A 

0269 


IND Amenament; oarety Keport 


6-reb-09 


AOOA 

0270 


liNu Amendment; oarety Keport 


A T^>^1_ An 

9-reb-09 


AOO 1 

02 / I 


IJNu Amendment; oatety Keport 


in Vf>h no 


0979 
V/Z / z 


rM 1 1 A TVif*nHmpnt* ^Jifi^tv f TiArt 
/VliiCliUlliCiilt OaiCljr X\.v|JLFl I 


ll-Feb-09 


0273 


IND Amendment: Safety Report 


ll-Feb-09 


0274 


IND Amendment: Safety Report 


ll-Feb-09 


0275 


IND Amendment: Safety Report 


16-Feb-09 


0276 


IND Amendment: Safety Report 


17-Feb-09 


0277 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


INO. 


■ — — 


lo-reb-Uy 


Uz /o 


IND Amendment: Safety Report 


lo-reb-uy 


Uz /y 


General Correspondence 


ly-reb-uy 


UZoU 


iXNJJ Amenameni. oaieiy ivepon 


1 o tTaU no 

ly-reb-uy 


mc 1 


iiNL/ Amenameni. oaieiy ivepon 


zU-reb-Uy 


moo 
UzoZ 


IND Amendment: Safety Report 


T?«W AO 

24-reb-Uy 


UZoj 


IND Amendment: Safety Report 


'*)/! TTaW AO 

24-reD-Oy 


OO0/1 


IND Amendment: Safety Report 


O C ITaU AO 

zj-reb-uy 


ooo ^ 
Uzoj 


IND Amendment: Safety Report 


T?«l. AO 


Uzoo 


Protocol Amendment: New Protocol 


26-Feb-09 


0287 


Protocol Amendment: Change in Protocol 


26-FeD-09 


AT O O 

0288 


INU Amendment, oaiety Kepon 


^ X jf-._ AA 

2-Mar-09 


AO OA 

0289 


IND Amendment: Safety Report 


5-Mar-09 


AO AA 

0290 


INU Amendment, oaiety Keport 


5-Mar-09 


AOA 1 

0291 


IND Amendment: baiety Kepon 


A X jf AA 

9-Mar-09 


AOOO 

0292 


INJJ Amendment: bateiy Kepon 


lO-Mar-09 


AO AT 

0293 


IND Amendment: Safety Report 


1 1 A 4 AA 

ll-Mar-09 


0294 


Protocol Amendment: New Investigator 


12-Mar-09 


AOOC 

0295 


IND Amendment: Safety Report 


13-Mar-09 


AO AiC 

029o 


IND Amendment: Safety Report 


16-Mar-09 


AO AT 

029/ 


Protocol Amendment: Change in Protocol 


1 O X yf „ „ A A 

18-Mar-09 


Aono 
0298 


IND Amendment: Safety Report 


'^A XA'^^ AA 


AOOO 

0299 


iiML? Amenameni. oaieiy Kepon 


24-Mar-09 


AT AA 

0300 


Information Amendment: Chemistry/Microbiology 


'^ j1 X jf AA 

24-Mar-09 


A10 1 

0301 


IND Amendment: Safety Report 


X jf — — AA 

25-Mar-09 


A1 AO 

0302 


IND Amendment: Safety Report 


O/T X AA 

26-Mar-09 


0303 


iiMjj Amenameni, oaieiy Kepon 


TT XjT-.^ AA 

27-Mar-09 


AT A/l 

0304 


Protocol Amendment: Change in Protocol 


A X jf AA 


AT AC 

0305 


Protocol Amendment: Change in Protocol 


r\ ^ -» * AA 

27-Mar-09 


AT A^ 

0306 


IND Amendment, oaiety Kepon 


T A X >f AA 

30-Mar-09 


AT AT 
030/ 


IND Amendment: Safety Report 


l-Apr-09 


AT AO 

0308 


IND Amendment: Safety Report 


l-Apr-09 


AT AA 

0309 


Protocol Amendment; New Investigator 


3-Apr-09 


AT 1 A 

0310 


Other 


3-Apr-09 


AT 1 1 

031 1 


Protocol Amendment: Change in Protocol 


3-Apr-09 


AT 1 O 

0312 


INU Amendment: baiety Kepon 


6-Apr-09 


AT 1 T 

0313 


Protocol Amendment: Change in Protocol 


6-Apr-09 


AT 1 A 

0314 


Protocol Amendment: Change in Protocol 


6-Apr-09 


0315 


Protocol Amendment: Change in Protocol 


6-Apr-09 


0316 


IND Amendment: Saiety Report 


7-Apr-09 . 


0317 


Protocol Amendment: New Protocol 


7-Apr-09 


0318 


Information Amendment: Clinical (brrata) 


8-Apr-09 


0319 


IND Amendment: Saiety Keport 


9-Apr-09 


0320 


IND Amendment: Saiety Keport 


lO-Apr-09 


0321 


IND Amendment: Saiety Keport 


1 Artr no 




FMT^ A mfriHTriAiit* ^afptv l?PAnrt 

IINJ./ AVllldlLlliidli. Odi^ij^ I 


14-Apr-09 


0323 


IND Amendment: Safety Report 


14-Apr-09 


0324 


Protocol Amendment: New Investigator 


16-Apr-09 


0325 


IND Amendment: Safety Report 


2 l-Apr-09 


0326 


IND Amendment: Safety Report 


22-Apr-09 


0327 


General Correspondence 
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FDA Submission 


Serial 


Type of Submission 


Date 


INO. 




zz-Apr-Uy 


AT>Q 

Ujzo 


liNU Amendment: oaiety Kepon 


z3-Apr-Uy 


Ujzy 


IND Amendment! Safety Report 


z4-Apr-uy 


AIIA 


Ulner 


O /I A OO 

z4-Apr-Uy 


All 1 


Information Amendment: Pharmacology/Toxicology 


o o A «*. rvo 
zo-Apr-UV 


Alio 


IND Amendment: Safety Report 


Av%«* no 
zo-Apr-UV 


Am 


Protocol Amendment: New Investigator 


OO A«*. AO 

zo-Apr-uy 


C\11A 


iiNU Amenameni. oaieiy Kepon 


TO A«%«- AO 

zy-Apr-uy 




Protocol Amendment: New Investigator 


i-May-uy 


All/; 


IND Amendment: Safety Report 


1-May-uy 


Am 


IND Amendment: Safety Report 


1 A Xyfmr AO 

14-iViay-uy 


A11Q 

UiJo 


utner 


1 O IV^nir AO 

Iz-May-uy 


Alio 


iiNJj Amenameni . oaieiy Kepon 


1 O A/f AO 

iz-May-liy 




rroiocoi Amenameni. iNew invesugaior 


1 e AO 

ID-May-Uy 


A1/1 1 


IJNJJ Amenameni. oaieiy Kepon 


1 C \/fn-,f AO 

1 5-May-Uy 


Uj4z 


TK.rr\ A «vt A«^j4*via«4-> C n-pA^xr O AV^i-vW- 
iJNU Amenameni. oaieiy Kepon 


1 A A jr«, , AA 

1 y-May-oy 


Al/ll 

U343 


iiNJJ Amenameni. aaieiy Kepon 


ly-May-uy 


U344 


utner 


ly-May-Oy 


A1/1 ^ 

U34D 


IJNJJ Amendment: oatety Kepon 


1 - Jun- 1 0 


0346 


Protocol Amendment: Change in Protocol 


z2-May-iO 


Ai A n 
0347 


IJNU Amendment, batety Kepon 


26-May-lO 


A'i /< o 

034o 


Protocol Amendment: New Protocol 


T7 X 4"^- , AA 

z7-May-Uy 


Al /I A 

0349 


IND Amendment: Safety Report 


O O X . AA 

28-May-09 


Al CA 

0350 


IJND Amendment: baiety Keport 


^ A X jf-._ . AA 

29-May-09 


AT C 1 

0351 


Protocol Amendment: New Investigator 


3-Jun-09 


A1 CO 

0352 


Information Amendment: Chemistry/Microbiology 


29-Jim-09 


AT CI 

0353 


General Correspondence 


T, — A A 

2-Jun-09 


A1 C/1 

0354 


iJNU Amendment, baiety Kepon 


1 T, A A 

3-Jun-09 


f\i cc 
0355 


Utner 


4-Jim-09 


Al 

0356 


INJJ Amendment: oaiety Keport 


A f ^ AA 

4-Jun-09 


AT CT 

0357 


IJNU Amendment: baiety Keport 


A T,.— A A 

9-Jun-09 


Al CO 

035o 


TVTT^ A M<«AMlJ*HaM4-. OA-PA+ir D AM A 

IJNU Amendment, oaiety Keport 


1 A T AA 

1 0- Jun-Oy 


Al CA 

0359 


Other 


lo-Jun-Uy 


0360 


TlVTr\ A vMAM^-VHa-M^. C?n-Pfft"ir D fs-n^v-i- 
UNU Amendment, baiety Keport 


1 6-Jun-Oy 


U361 


Protocol Amendment: New Investigator 


1 0 T,,« AO 

1 0-Jun-uy 


A1 AO 

U3oz 


Protocol Amendment: New Investigator 


1 O T,,« AO 

1 y-jun-uy 


0363 


IJNU Amendment, oaiety Keport 


z3-Jun-uy 


Al ^iA 

1)364 


Protocol Amendment: New Investigator 


^ A T AA 

24-Jun-09 


A'l ^C 

0365 


IND Amendment: Saiety Keport 


26-Jun-09 


A1 C£i 

0366 


INU Amendment: oaiety Keport 


30-Jiin-09 


0367 


IND Amendment: Safety Report 


9- Jul- 10 


AO 

0368 


Protocol Amendment: New Investigator 


l-Jul-09 


0369 


Protocol Amendment: New Investigator 


l-Jul-09 


A1 T A 

0370 


IND Amendment: Saiety Report 


7-Jul-09 


0371 


IND Amendment: Saiety Report 


O T„l AO 


\JJ I z 


iiNi^ /\nicnuirivni. oaxciy ivcpuri 


14-Jul-09 


0373 


IND Amendment: Safety Report 


2 l-Jul-09 


0374 


IND Amendment: Safety Report 


2 l-Jul-09 


0375 


IND Amendment: Safety Report 


24-Jul-09 


0376 


Other 


29-Jul-09 


0377 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


No. 




Oft T»,l f\C\ 


AT70 


Protocol Amendment: New Investigator 


in T»»i ftn 


03 /9 


Protocol Amendment: New Protocol 


AO 


A1 0 A 

03o0 


Protocol Amendment: New Protocol 


T,,1 A A 


AT O 1 

0381 


IJNU Amenament: iSaiety Keport 


1A T,,l A A 


AT OT 

0362 


Protocol Amendment: New Investigator 


1 T,,l AA 

31-Jul-09 


AT OT 

03o3 


Protocol Amendment: New Protocol 


A \ . . A A 

4-Aug-09 


AT O A 

03 o4 


IND Amendment: baiety Keport 


n A AA 

/-Aug-uy 


AT Q < 

03oj 


IJNU Amenament: baiety Keport 


11 A ~ AA 

1 1 - Aug-0? 


AT O/C 
030D 


IND Amendment: oarety Keport 


^ A A AA 

14-Aug-09 


AT OT 

03o / 


IJNU Amendment: baiety Keport 


1 y| A ^ AA 

14-Aug-09 


AT O O 

03o5 


Information Amendment: Pharmacology/Toxicology 


1 O A ~ AA 

1 8-Aug-09 


AT OA 

03o9 


IJNU Amenament: gaiety Keport 


1 A A AA 

1 9- Aug-09 


AT A A 

0390 


INU Amendment: baiety Keport 


21-Aug-09 


ATA 1 

0391 


INU Amenament: barety Keport 


O 1 A AA 

21 -Aug-09 


AT AO 

0392 


Protocol Amendment: Change in Protocol * 


24-Aug-09 


AT AT 

0393 


Protocol Amendment: New Protocol 


A A AA 

24-Aug-09 


AT A/1 

0394 


Protocol Amendment: New Investigator 


O C A A A 

25-Aug-G9 


AT AC 

0395 


INU Amenament: oarety Keport 


n A AA 

27-Aug-09 


0390 


I 1 "V A A<ny^mAM4-< O fai^i r 'Danm-*- 

liNU Amenament, oaiety Keport 


11 A AA 

3 1 - Aug-09 


AT AT 

039 / 


General Correspondence 


1 C A A 

l-Sep-09 


AT AO 

039o 


IInU Amenament: oaiety Keport 


l-Sep-09 


AT AA 

0399 


INU Amendment: barety Keport 


t o A A 

l-Sep-09 


A/1 AA 

0400 


Protocol Amendment: New Investigator 


1 C* A A 

3-Sep-09 


A /I A 1 

0401 


INU Amendment: barety Keport 


2-Sep-09 


A A AO 

0402 


Protocol Amendment: New Investigator 


l-Sep-09 


A A AT 

0403 


INU Amendment: baiety Keport 


8-Sep-09 


Ay* A /I 

0404 


INU Amendment: baiety Keport 


1 A O A A 

lO-Sep-09 


Ayt AC 

0405 


Protocol Amendment: New Protocol 


lO-Sep-09 


A j1 A^ 

0406 


INU Amendment: baiety Keport 


1 l-Sep-09 


A A f\n 

0407 


INU Amendment: baiety Keport 


14-Sep-09 


Ay* AO 

0408 


INU Amendment: Saiety Keport 


14-Sep-09 


Ay* AA 

0409 


INU Amendment: batety Keport 


1 ^ O AA 

16-Sep-09 


Ay* 1 A 

0410 


Protocol Amendment: New Investigator 


16-Sep-09 


Ay* 1 1 

041 1 


Protocol Amendment: New Investigator 


17-Sep-09 


0412 


INU Amendment: barety Keport 


17-Sep-09 


0413 


IND Amendment: Safety Report 


22-Sep-09 


A/* 1 A 

0414 


Protocol Amendment: New Investigator 


22-Sep-09 


0415 


IND Amendment: Safety Report 


22-Sep-09 


0416 


Protocol Amendment: New Investigator 


5-Oct-09 


0417 


Protocol Amendment: Change in Protocol 


28-Sep-09 


0418 


IND Amendment: Safety Report 


28-Sep-09 


0419 


Protocol Amendment: Change in Protocol 


30-Sep-09 


0420 


Protocol Amendment: New Investigator 


29-Sep-09 


0421 


IND Amendment: Saiety Report 


zy-oep-uv 




IJNU /\menameni. oaieiy ivepon 


2-Oct-09 


0423 


Information Amendment: Chemistry/Microbiology 


5-Oct-09 


0424 


Protocol Amendment: New Investigator 


5-Oct-09 


0425 


IND Amendment: Safety Report 


6-Oct-09 


0426 


Protocol Amendment: New Investigator 


5-Oct-09 


0427 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


INO. 


— - — — 


0-uct-uy 


1)4^0 


IND Amendment: Safety Report 


0-Uct-liy 




Protocol Amendment: New Investigator 


/-uct-uy 




IND Amendment: Safety Report 


n r\^^ nn 


U4i 1 


IND Amendment: Safety Report 


n /^rt* nn 


U4JZ 


iiNjj Amenomeni. oaieiy Kepon 


1 1 r\^^ nn 


U433 


IND Amendment: Safety Report 


1 1 r\^^ An 

13-Oct-09 


U4i4 


INL) Amendment: barety Keport 


15-Oct-09 


0435 


IND Amendment: barety Keport 


'^A AA 

20-Oct-09 


0435 


INU Amendment: oaiety Keport 


OA _ f\C\ 

20-Oct-09 


0436 


INU Amendment: oaiety Keport 


20-Oct-09 


Ayl T7 

0437 


INU Amendment: oatety Keport 


21-Oct-09 


A/l '5 O 

0438 


Protocol Amendment: New Investigator 


21-Oct-09 


Ayl '5 n 

0439 


Protocol Amendment: New Investigator 


22-Oct-09 


A j1 yl A 

0440 


INU Amendment: barety Keport 


22-Oct-09 


f\A A 1 

0441 


INU Amendment: oarety Keport 


23-Oct-09 


0442 


Other 


27-Oct-09 


0443 


INU Amendment: barety Keport 


1 ^7 XT AA 

17-NOV-09 


0444 


Protocol Amendment: New Investigator 


27-Oct-09 


CiA A C 

0445 


INU Amendment: oaiety Keport 


27-Oct-09 


PiA A H 

0446 


INU Amendment: baiety Keport 


O _ A. AA 

28-Oct-09 


riA An 

0447 


Protocol Amendment: New Investigator 


'^A _ A. AA 

29-Oct-09 


f\A AO 

0448 


Protocol Amendment: New Investigator 


28-Oct-09 


A/i >1 A 

0449 


Protocol Amendment: New Investigator 


'^A _ A AA 

29-Oct-09 


r\A cn 

0450 


Protocol Amendment: New Investigator 


'^A /~\ _ A. AA 

29-Oct-09 


A/l C 1 

0451 


INU Amendment: baiety Keport 


29-Oct-09 


0452 


INU Amendment: baiety Keport 


'^A 1. AA 

29-Oct-09 


A A CI 

0453 


INU Amendment: baiety Keport 


2-Nov-09 


A /I C /I 

0454 


eC I U Correction: baiety Keport 


3-Nov-09 


0455 


INU Amendment: barety Keport 


1 X T AA 

3-NOV-09 


PiA C£. 

0456 


Protocol Amendment: New Investigator 


4-Nov-09 


A A cn 

0457 


INU Amendment: oarety Keport 


5-Nov-09 


f\A CO 

0458 


INU Amendment: ISarety Keport 


4-Nov-09 


0459 


IND Amendment: Sarety Keport 


5-NOV-09 


■ A A /lf\ 

0460 


IND Amendment: Sarety Keport 


9-Nov-09 


0461 


Protocol Amendment: New Protocol 


9-NOV-09 


0462 


IND Amendment: Sarety Report 


lO-Nov-09 


0463 


IND Amendment: Safety Report 


ll-Nov-09 


0464 


Protocol Amendment: New Investigator 


ll-Nov-09 


0465 


Protocol Amendment: New Investigator 


ll-Nov-09 


0466 


Protocol Amendment: New Investigator 


ll-Nov-09 


0467 


TV J. t A J i "K T T J.' A. 

Protocol Amendment: New Investigator 


ll-Nov-09 


0468 


Protocol Amendment: New Investigator 


12-Nov-09 


0469 


IND Amendment: Safety Report 


20-NOV-09 


0470 


Protocol Amendment: New Investigator 


1 1 xTrtf r no 
1 /-JNOv-uy 


U4 / 1 


ijNU Ajnenameni. oaieiy ixepon 


19-NOV-09 


0472 


Aimual Report 


17-NOV-09 


0473 


Protocol Amendment: New Protocol 


20-NOV-09 


0474 


IND Amendment: Safety Report 


17-NOV-09 


0475 


IND Amendment: Safety Report 


20-NOV-09 


0476 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


iNo, 




zj-Nov-uy 


A/1 11 

U4 / / 


liNU Amenoineni, oaieiy Kepon 


ZD-NOV-Uy 


A/1 TO 

04 /o 


IND Amendment: Safety Report 


ZJ-NOV-Uy 


A/no 
U4 /y 


uuier 


3U-Nov-Uy 


CiA OA 


IND Amendment: Safety Report 


in XTrt,j AO 

JU-JNOV-Uy 


U4o 1 


iriU Amenameni. oaieiy ivepon 


1 T^^rt AO 


r\A 00 
04 oZ 


IND Amendment: Safety Report 


1 T\art AA 

3-Dec-uy 


A/1 CI 


IND Amendment: Safety Report 


A T\a^ AO 


U4o4 


Protocol Amendment: New Investigator 


o "r\^„ AO 

o-Dec-uy 


A/t 0^ 


IND Amendment: Safety Report 


1 1 T\«^ AA 

1 1-Dec-uy 


r\A o/c 


Protocol Amendment: Change in Protocol 


1 1 T\y-i« AA 

1 1-uec-uy 


A/l 0*7 

046 / 


General Correspondence 


1 1 T\«-» AA 

1 l-Dec-09 


f\A QQ 

0465 


INU Amenament. oaiety Kepon 


1 A r\an AO 

i4-uec-uy 


A/1 QQ 

0469 


IND Amendment: Safety Report 


1 A T^«^ AA 


A/10A 

04yo 


IND Amendment: Safety Report 


1 n "r\«« AO 

1 /-Uec-uy 


A/1Q 1 

04y 1 


IND Amendment: Safety Report 


1 T T\ „ „ rvA 

1 7-Dec-09 


A/100 

04y2 


IJND Amendment: baiety Keport 


1 1 F\zsrt AO 

1 /-uec-uy 


0493 


IND Amendment: Safety Report 


1 /-Dec-uy 


A/1 0/1 
U4y4 


IND Amendment: Safety Report 


zz-Dec-Oy 


A/1 AC 

04yD 


INU Amendment: oarety Keport 


T> "FX-.— AA 

22-Dec-09 


A/1 A/C^ 

0496 


Protocol Amendment: Change in Protocol 


23-Dec-Oy 


A/IOT 

049 / 


Protocol Amendment: Change in Protocol 


23-Dec-09 


A/100 

04y6 


INU Amendment: oaiety Keport 


30-Dec-09 


A/l A A 

0499 


Protocol Amendment: Change in Protocol 


'lA T^^— AA 

29-Dec-09 


AC AA 

0500 


INU Amendment: baiety Keport 


'I O AA 

28-Dec-09 


ACA 1 

0501 


iJNU Amendment, baiety Keport 


30-Dec-09 


AC AO 

0502 


Protocol Amendment: New Investigator 


A 1 A 


AC AT 

0503 


Protocol Amendment: New Investigator 


TA TX^A AA 

30-Dec-Uy 


ACA/1 

0504 


IND Amendment: Safety Report 


TA TX^^* AA 

30-Dec-Oy 


AC AC 

0505 


IJNU Amendment, oatety Keport 


C T„— 1 A 


ACA/C 

050o 


INU Amendment, aaiety Kepon 


/-Jan-lU 


ACAT 

050 / 


IND Amendment: Safety Report 


n TnM 1 A 

/-Jan-lU 


ACAQ 

0506 


IND Amendment: Safety Report 


O T—-, 1 A 


ACAO 

0509 


INU Amendment, barety Keport 


1 O T«-, 1 A 

12-Jan-lO 


AC 1 A 

0510 


Information Amendment: Pharmacology/Toxicology 


1 A J 1 A 

14-Jan-lO 


AC 1 1 

051 1 


INU Amendment: oaiety Keport 


1 ^ T_— 1 A 

12-Jan-lO 


AC 1 

0512 


Protocol Amendment: New Investigator 


14-Jan-lO 


AC 1 T 

0513 


IND Amendment: Sarety Keport 


14- Jan- 10 


0514 


IND Amendment: Saiety Keport 


14- Jan- 10 


0515 


Information Amendment: Chemistry/Microbiology 


14- Jan- 10 


0516 


Protocol Amendment: New Protocol 


20- Jan- 10 


0517 


IND Amendment: Safety Report 


25-Jan-lO 


0518 


Information Amendment; Clmical 


22-Jan-lO 


0519 


IND Amendment: Safety Report 


25-Jan-lO 


0520 


IND Amendment: Safety Report 


11 Ton in 
z /-jan- lu 


UjZ i 


rroiocol Amenameni, incw rroiocoi 


26- Jan- 10 


0522 


IND Amendment: Safety Report 


28-Jan-lO 


0523 


IND Amendment: Safety Report 


29-Jan-lO 


0524 


Protocol Amendment: New Investigator 


29-Jan-lO 


0525 


IND Amendment: Safety Report 


8-Feb-lO 


0526 


General Correspondence 
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FDA Submission 
Date 


Serial 


Type of Submission 




UjZ / 


IND Amendment: 


oaieiy ivepon 


j-reo-iu 


UjZo 


IND Amendment: 


oaieiy ivepon 


yd 17oK 1 Ci 


UDzy 


IND Amendment: 


oaieiy ivepon 


y-reo-iu 




IND Amendment: 


oaieiy ivepon 


o-rCD-lU 


A^l 1 


IND Amendment: 


oaieiy ivepon 


iz-reD-lu 


A<10 
UDjZ 


IND Amendment 


Safety Report 


1 z-r CD- lU 




IND Amendment 


aaieiy ivepon 


y-rCD-lU 




IND Amendment 


^aieiy Kepon 


lo-reb-iU 




IND Amendment 


Safety Report 


I /-reb-lU 




IND Amendment 


Safety Report 


1 /-reb-lU 


Ujj / 


IND Amendment 


oaieiy ivepon 


lo-reu-iu 


KJJJO 


IND Amendment 


Safety Report 


1 c T!a\% 1 n 
lo-reb-lU 




IND Amendment 


Safety Report 


1 O 17 1 n 

ly-reb-lU 


A^/tA 


IND Amendment 


baiety Kepon 


ly-reb-ll) 


f\^A 1 
Uj41 


IND Amendment 


Safety Report 


zi-reb-lU 


Uj4Z 


IND Amendment 


Safety Report 


zi-reb-lU 


U!)4j 


IND Amendment 


Safety Report 


i4-reb-lU 


Uj44 


IND Amendment 


Safety Report 


0/1 17 1A 

z4-reb-lU 




IND Amendment 


Safety Report 


zj-reb-lU 


U!>4o 


IND Amendment 


Safety Report 


0 C 17 aU 1 f\ 

Zj-reb-iu 


UD4 / 


IND Amendment 


Safety Report 


zo-reb-lU 


A^/iQ 
Uj4o 


Information Amendment: Pharmacology/Toxicology 


O £ t7«U 1 A 

ZD-reo-lU 


A^/10 

Uj4y 


IND Amendment: Safety Report 


1 1V/f 1 A 

1 -Mar- 1 u 


A^^A 


IND Amendment: Safety Report 


1 \JIn,. 1 A 

l-JVlar-lU 


A<^ 1 


IND Amendment: Safety Report 


z-Mar-lu 


U->C>Z 


IND Amendment: Safety Report 


z-Mar-lU 


A^^l 


IND Amendment: Safety Report 


J-Mar-lU 


A^^/1 

Ujj4 


IND Amendment: Safety Report 


3 -Mar- 10 




IND Amendment: Safety Report 


4-Mar-lU 


A^^A 


IND Amendment: Safety Report 


4-Mar-lU 


A^^T 

Uj.) / 


Protocol Amendment: New Protocol 


D-Mar-lU 


VJDO 


IND Amendment: Safety Report 


C \Anf 1 A 

D-Mar-lU 




IND Amendment: Safety Report 


j-Mar-lU 


A^ AA 


Protocol Amendment: Change in Protocol 


A TV/Trn* 1 A 

y-JViar- 1 u 


A^AI 
U30l 


IND Amendment: Safety Report 


1 1 1V>f 1 A 

1 l-Mar-lu 


A^AO 

UOoZ 


Information Amendment: Chemistry/Microbiology 


1 ^ X /f 1 A 

lo-Mar-lU 


Ac/;i 


Protocol Amendment: New Investigator 


1 A A jr«— 1 A 

lU-Mar-lU 


A^/^/l 

U!>04 


IND Amendment 


: Safety Report 


I 1 A 1 A 

I I -Mar- 1 U 


AC/C< 

Ujdj 


IND Amendment 


: Safety Report 


12-Mar-lO 


Ujoo 


IND Amendment 


: Safety Report 


1 O X jf 1 A 

1 z-Mar- 1 U 


A^XT 
U30 / 


IND Amendment 


: Safety Report 


12-Mar-lO 


05oo 


IND Amendment 


: Safety Report 


1 C A jTam 1 A 

15-Mar-lO 




IND Amendment 


: Safety Report 


1 ^ X >r«. 1 A 

1 0-Mar- 1 U 


ACTA 

UD /U 


IND Amendment 


: Safety Report 


I D-iVlol - i \J 




IND Amendment 


: Safety Report 


17-Mar-lO 


0572 


IND Amendment 


: Safety Report 


17-Mar-lO 


0573 


IND Amendment 


: Safety Report 


17-Mar-lO 


0574 


IND Amendment 


: Safety Report 


18-Mar-lO 


0575 


IND Amendment 


: Safety Report 


18-Mar-lO 


0576 


IND Amendment 


: Safety Report 
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FDA Submission 
Date 


derial 

INO. 


Type of Submission 


1 Q \/f 4V 1 fi 

1 y-jviar- 1 u 


U D / / 


IND Amendment: Safety Report 


1 y-Mar- 1 u 


/o 


IND Amendment: Safety Report 


z3-iviar-iu 


Uj /y 


IND Amendment: Safety Report 


1 y-Mar- lu 




Other 


Zj-Mar-iu 


yjjo 1 


iinU Amenanient 


Safety Report 


zZ) -Mar- 111 


rk^s7 


INU Amendment 


baiety Keport 


z't-Mar-lu 




IND Amendment 


oaiety Keport 


zD-Mar-iU 


Uj<S4 


IND Amendment 


Safety Report 


z4-Mar-lu 


VJOJ 


IND Amendment 


Saiety Keport 


zy-Mar- 1 U 


OjoO 


IND Amendment 


Safety Report 


iU-Mar-lU 


ODo / 


IND Amendment 


Safety Report 


3U-Mar-lU 


0300 


IND Amendment 


Safety Report 


z-Apr-lU 


A^QA 
0359 


IND Amendment 


Safety Report 


3 1 -Mar- 1 U 


A^QA 

o^yo 


IND Amendment 


Safety Report 


1 A 1 A 

1 -Apr- 10 


A<Q 1 

o^y 1 


IND Amendment 


Safety Report 


1 A 1 rv 

1 - Apr- 1 U 


Ujyz 


IND Amendment 


Safety Report 


z-Apr-lU 


Ojyj 


IND Amendment 


Safety Report 


o A «*. 1 n 
z-Apr-lU 


\)jyH 


IND Amendment 


Safety Report 


D-Apr-lU 


n<o^ 
UjyD 


IND Amendment 


Safety Report 


T A 1 n 

/-Apr-lU 


03yo 


IND Amendment 


Safety Report 


0- Apr- 1 U 


U3y / 


Information Amendment: Pharmacology/Toxicology 


O A 1 A 

6-Apr-lU 


A^OC 

0->yo 


Protocol Amendment: New Investigator 


O A «v 1 A 

6- Apr- 1 U 


03yy 


Information Amendment: Pharmacology/Toxicology 


T A 1 A 

7 -Apr- 1 U 


A/CAA 

OoOO 


IND Amendment: Safety Report 


A A 1 A 

y- Apr- 1 u 


AAA 1 


IND Amendment: Safety Report 


A A 1 A 

y- Apr- 1 U 


UoOz 


Protocol Amendment: New Investigator 


A A «v 1 A 

y- Apr- 1 u 


Oo03 


Protocol Amendment: New Investigator 


A A 1 A 

y- Apr- 1 u 




Protocol Amendment: New Investigator 


A A 1 A 

y-Apr-lU 


n^A^ 
OoOj 


Protocol Amendment: New Investigator 


1 C A 1 A 

15-Apr-lU 


n^AA 
OoOO 


Protocol Amendment: New Investigator 


1 < A 1 A 

1 j-Apr-lU 


UOU / 


Protocol Amendment: New Investigator 


A A 1 A 

y-Apr-lU 


OoOo 


Information Amendment: Pharmacology/Toxicology 


1 A AA 

13-Apr-Uy 


n£AO 

oooy 


Information Amendment: Pharmacology/Toxicology 


t £i A «v 1 A 

1 0- Apr- 1 U 


A/c 1 n 
OolO 


Protocol Amendment: New Investigator 


A A — — 1 A 

9- Apr- 10 


A/C1 1 

Ool 1 


Response to FDA request 


11 A 1 A 

13- Apr- 10 


Oolz 


IND Amendment: Safety Report 


t A A 1 A 

14- Apr- 10 


A/C 1 1 

0ol3 


IND Amendment: Safety Report 


13-Apr-lO 


A£ 1 A 

0614 


IND Amendment: Safety Report 


14- Apr- 10 


A£ 1 C 

0615 


IND Amendment: Safety Report 


16- Apr- 10 


0616 


IND Amendment: Safety Report 


in A 1 A 

16- Apr- 10 


A/C 1 T 

0617 


IND Amendment: Safety Report 


OA A «^ 1 A 

20- Apr- 10 


0615 


IND Amendment: Safety Report 


T5 A — 1 A 

23 -Apr- 10 


A/C 1 A 

0619 


IND Amendment: Safety Report 


A 1 A 

23 -Apr- 10 


A£0 A 

0620 


IND Amendment: Safety Report 


97- Anr-l 0 




Protocol Amendment: Change in Protocol 


26-Apr-lO 


0622 


IND Amendment: Safety Report 


28-Apr-lO 


0623 


IND Amendment: Safety Report 


29-Apr-lO 


0624 


IND Amendment: Safety Report 


28-Apr-lO 


0625 


Protocol Amendment: Change in Protocol 


3-May-lO 


0626 


Protocol Amendment: Change in Protocol 
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FDA Submission 


Serial 


Type of Submission 


Date 


No. 




27- Apr- 10 


0627 


Other 


4-May-lO 


0628 


IND Amendment: Safety Report 


5-May-lO 


0629 


IND Amendment: Saiety Report 


5-May-lO 


AZ'T A 

0630 


Protocol Amendment: Change in Protocol 


7-May-lO 


0631 


IND Amendment: Safety Report 


6-May-lO 


0632 


Information Amendment: Pharmacology/Toxicology 


7-May-lO 


0633 


IND Amendment: Safety Report 


12-May-lO 


0634 


IND Amendment: Saiety Report 


12-May-lO 


0635 


IND Amendment: Saiety Report 


14-May-lO 


A^O ^ 

0636 


IND Amendment: Saiety Report 


14-May-lO 


A^O ^ 

0637 


IND Amendment: Saiety Report 


20-May-lO 


A^O O 

0638 


IND Amendment: Saiety Report 


21 -May- 10 


AZTO A 

0639 


IND Amendment: Saiety Report 


27-May-lO 


A/T A A 

0640 


IND Amendment: Safety Report 


27-May-lO 


0641 


IND Amendment: Saiety Report 


27-May-lO 


0642 


IND Amendment: Saiety Report 


28-May-lO 


0643 


Annual Report/Other 


3-Jun-lO 


0644 


IND Amendment: Safety Report 


3-Jun-lO 


0645 


IND Amendment: Safety Report 


8-Jun-lO 


0646 


IND Amendment: Safety Report 


15-Jun-lO 


0647 


IND Amendment: Safety Report 


15-Jun-lO 


0648 


IND Amendment: Safety Report 


17-Jun-lO 


0649 


IND Amendment: Saiety Report 


23-Jun-lO 


0650 


IND Amendment: Safety Report 


22- Jim- 10 


0651 


IND Amendment: Safety Report 


24-Jun-lO 


0652 


IND Amendment: Safety Report 


29-Jun-lO 


0653 


IND Amendment: Safety Report 


29-Jun-lO 


0654 


TXTnr\ A J A.cr*A.Ti— 

IND Amendment: Saiety Report 


30-Jun-lO 


0655 


IND Amendment: Safety Report 


2- Jul- 10 


0656 


IND Amendment: Safety Report 


2- Jul- 10 


0657 


Protocol Amendment: New Investigator 


6- Jul- 10 


AZT CO 

0658 


IND Amendment: Safety Report 


9- Jul- 10 


A^ C A 

0659 


IND Amendment: Safety Report 


9- Jul- 10 


0660 


IND Amendment: Safety Report 


13-JuHO 


0661 


TXTT^ A J A 0 ^ A T* A. 

IND Amendment: Safety Report 


13- Jul- 10 


0662 


General Correspondence 


15- Jul- 10 


0663 


IND Amendment: Safety Report 


16- Jul- 10 


0664 


IND Amendment: Safety Report 


21-JuHO 


0665 


IND Amendment: Safety Report 


21 -Jul- 10 


0666 


IND Amendment: Safety Report 


27- Jul- 10 


0667 


IND Amendment: Safety Report 


27- Jul- 10 


0668 


IND Amendment: Safety Report 


28- Jul- 10 


0669 


IND Amendment: Safety Report 


28- Jul- 10 


0670 


IND Amendment: Safety Report 


28-Jul-lO 


0671 


IND Amendment: Safety Report 


30-Jul-lO 


0672 


General Correspondence 


2- Aug- 10 


0673 


IND Amendment: Safety Report 


5- Aug- 10 


0674 


IND Amendment: Safety Report 


5- Aug- 10 


0675 


IND Amendment: Safety Report 


9- Aug- 10 


0676 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


No. 




9- Aug- 10 


Uo// 


IJNU Amenament: oarety Keport 


12- Aug- 10 


0678 


IIML) Amenament: oarety Keport 


12- Aug- 10 


u6/y 


INU Amendment, isaiety Keport 


13-Aug-lO 


UooU 


irslD Amendment: baiety Keport 


13-Aug-lO 


Oool 


INU Amendment: baiety Keport 


17- Aug- 10 


A/COO 


IjND Amendment: oaiety Keport 


1 o A 1 r\ 

18- Aug- 10 


A/C 01 


liNU Amendment, barety Keport 


1 rv A ~ 1 

19- Aug- 10 


0684 


irviu Amendment: aarety Keport 


24- Aug- 10 


0685 


IND Amendment: oarety Keport 


24- Aug- 10 


0686 


ilMU Amendment: baiety Keport 


'T A 1 rv 

26- Aug- 10 


0687 


Protocol Amendment: New Investigator 


27- Aug- 10 


AZTOO 

0688 


Protocol Amendment: New Investigator 


27- Aug- 10 


A^O A 

0689 


TKTT~\ A MA AM Jm* nM<4i • O A-fV>4-< r ID AM A<*-4- 

IND Amendment: batety Keport 


30-Aug-lO 


A^AA 

0690 


Protocol Amendment: New Investigator 


30-Aug-lO 


AZTA 1 

0691 


Protocol Amendment: Change in Protocol 


30-Aug-lO 


A^ A'^ 

0692 


Protocol Amendment: Change in Protocol 


1 O 1 A 

1 -Sep- 10 


0693 


iJNU Amendment, baiety Keport 


1 -Sep- 10 


0694 


IND Amendment, baiety Keport 


3-Sep-lO 


0695 


Protocol Amendment: New Protocol 


3-Sep-lO 


A^A^ 

0696 


Utner 


9-Sep-lO 


A£AT 

0697 


Information Amendment: Pharmacology/Toxicology 


8-Sep-lO 


A£ AO 

0698 


IND Amendment, batety Keport 


8-Sep-lO 


A^ AA 

0699 


IND Amendment: oaiety Keport 


14-Sep-lO 


AT AA 

0700 


IND Amendment: oaiety Keport 


10-Sep-lO 


ATA 1 

0701 


Response to FDA request 


lO-Sep-lO 


0702 


Response to FDA request 


17-Sep-lO 


0703 


Information Amendment: Chemistry/Microbiology 


14-Sep-lO 


AT A>* 

0704 


Information Amendment: Clinical 


17-Sep-lO 


AT AC 

0705 


TXTl^X A — AM J ■ - am4>. O i^n4~m T Xi AM A»4- 

IND Amendment: batety Keport 


17-Sep-lO 


0706 


IND Amendment: barety Keport 


22-Sep-lO 


0707 


Information Amendment: Clinical 


20-Sep-10 


0708 


Information Amendment: Clinical 


17-Sep-lO 


ATAA 

0709 


IND Amendment: Saiety Keport 


17-Sep-lO 


0710 


IND Amendment: baiety Keport 


20-Sep-10 


0711 


Response to FDA request 


21 -Sep- 10 


0712 


IND Amendment: Safety Report 


21 -Sep- 10 


AT 1 1 

0713 


IND Amendment: Sarety Keport 


21 -Sep- 10 


0714 


IND Amendment: Saiety Keport 


21 -Sep- 10 


0715 


IND Amendment: Saiety Keport 


22-Sep-lO 


0716 


IND Amendment: Safety Report 


22-Sep-lO 


0717 


IND Amendment: Safety Keport 


23-Sep-lO 


0718 


IND Amendment: Safety Report 


23-Sep-lO 


0719 


IND Amendment: Safety Report 


23 -Sep- 10 


0720 


IND Amendment: Safety Report 


Zo-oep-iu 


0771 


TX] 1 "\ A m*>TiHTVi*aTit* QafiPtv T? PtlAl*t 


28-Sep-lO 


0722 


IND Amendment: Safety Report 


11 -Oct- 11 


0723 


Other 


1 -Oct- 10 


0724 


Response to FDA request 


29-Sep-lO 


0725 


IND Amendment: Safety Report 


29-Sep-lO 


0726 


IND Amendment: Safety Report 
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FDA Submission 
iiat6 


Serial 

INO. 


Type of Submission 




mo*? 


IND Amendment: Safety Report 


l-UCl-lU 


u /Zo 


IND Amendment: Safety Report 


o-uci-iu 


\j /zy 


General Correspondence 




A7Tn 


IND Amendment 


Safety Report 


H-UCt-lU 


U /J 1 


IND Amendment 


Safety Report 


o-UCi-IU 


U / JZ 


IND Amendment 


Safety Report 


o-UCt-lU 


A7T1 


IND Amendment 


Safety Report 


o-UCt-lU 




IND Amendment 


Safety Report 


o-Uct-lU 


A71^ 


IND Amendment 


Safety Report 


o-UCl- 1 U 


U / JO 


IND Amendment 


Safety Report 


o-UCt-lU 


A717 


IND Amendment 


Safety Report 


13-UCi-lU 


U / JO 


IND Amendment 


Safety Report 


13-UCt-lU 


A71Q 


IND Amendment 


Safety Report 


zU-Uct- 1 U 


A7/1 A 


General Correspondence 


1 C 1 A 

1 5-Uct- 1 U 


A7/( 1 
U /41 


Other 


1 C 1 A 

15-Uct-lU 


A7/1 O 


IND Amendment: Safety Report 


1 ^ 1 A 

1 j-UCt-lU 


A7/11 


IND Amendment: Safety Report 


1 0 1 A 
lo-Uct-lU 


U /44 


General Correspondence 


OA /^rt* 1 A 

zU-Uci-lU 


A7/1 ^ 


IND Amendment 


Safety Report 


OA /^rt* 1 A 


A7/i /C 

U /4o 


IND Amendment 


Safety Report 


OA r^^* 1 A 

zU-Uct-lU 


U /4 / 


IND Amendment 


Safety Report 


oo r\f^* lA 
Zz-Uct- 1 U 


A7/1 C 

U /4o 


IND Amendment 


Safety Report 


oo /^^* 1 A 

z2-Oct- 1 0 




IND Amendment 


Safety Report 


oo /^rt4 lA 


A7^A 


IND Amendment 


Safety Report 


O C /^«* 1 A 


A7^ 1 


IND Amendment 


Safety Report 


o/c 1 A 
Zo-UCt-lU 


A7^0 
U / JZ 


IND Amendment 


Safety Report 


O/C 1 A 


A7^1 

U /!>3 


IND Amendment 


Safety Report 


O ^ /^«+ 1 A 

zo-Uct-lU 


U / j4 


IND Amendment 


Safety Report 


O ^ /^«+ 1 A 

zo-Uct-lU 




IND Amendment 


Safety Report 


oo 1A 

Z5-Uct-lU 




IND Amendment 


Safety Report 


oo /^«* 1A 

zo-Uct-iU 


A7<7 


IND Amendment 


Safety Report 


on /^rt* 1 A 

zy-uct-iu 


V/JO 


IND Amendment 


Safety Report 


1 XT«T r 1 A 

j-iNOV-lU 


A7^0 


IND Amendment 


Safety Report 


1 XT^TF 1 A 

j-Nov-lU 


U /oU 


IND Amendment 


Safety Report 


C XT^, , 1 A 


A7/i 1 

U /ol 


IND Amendment 


Safety Report 


5-Nov-lO 


U/DZ 


IND Amendment 


Safety Report 


C XT„, . 1 A 

5-Nov-lO 


0763 


IND Amendment 


Safety Report 


O XT-., . 1 A 

8-Nov-lO 


0764 


IND Amendment 


Safety Report 


9-Nov-lO 


AT^ C 

0765 


IND Amendment 


Safety Report 


9-Nov-lO 


0766 


IND Amendment 


: Safety Report 


12-Nov-lO 


0767 


IND Amendment 


. Safety Report 


1 O XT_- . 1 A 

12 -Nov- 10 


0 / 6o 


IND Amendment 


: Safety Report 


1 O XT-», , 1 A 

12 -Nov- 10 


0 /6y 


Information Amendment: Chemistry/Microbiology 


1 O XT-.. . 1 A 

12 -Nov- 10 


A77A 

0770 


Response to FDA request 


1 o-iNov- 1 yj 


0771 


IND Amendment: Safety Report 


17-Nov-lO 


0772 


IND Amendment: Safety Report 


19-Nov-lO 


0773 


IND Amendment: Safety Report 


19-Nov-lO 


0774 


General Correspondence 


18-Nov-lO 


0775 


IND Amendment: Safety Report 


23-Nov-lO 


0776 


IND Amendment: Safety Report 
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FDA Submission 


Serial 


Type of Submission 


Date 


No. 




2 3 -Nov- 10 


0777 


INU Amendment: oaiety Keport 


29-Dec-lO 


AT70 

U / /o 


Annual Report 


2 9 -Nov- 10 


0779 


IND Amendment: aaiety Keport 


30-Nov-lO 


U/oU 


ifsiU Amendment, lately Keport 


I TA^« 1 A 

z-uec-iu 


CilQ 1 


IND Amendment: Safety Report 


2-Dec-lU 


U /oz 


iinD Amendment, oaiety Keport 


/I T\^^ 1 A 

6-Dec- 1 0 


ATOI 
U/5J 


liNU Amendment: barety Keport 


7-Dec-lO 


ATQ>1 


Utner 


1 1 T\ar> 1 A 

li-uec-iu 




IND Amendment: Safety Report 


lo-Uec-lU 


U /oo 


IND Amendment: Safety Report 


20-Dec-lO 


U/o / 


Protocol Amendment: New Investigator 


O 1 T\«« 1 A 

zI-Dec-lU 


U /oo 


Protocol Amendment: New Investigator 


21 -Dec- 10 


U /oy 


General Correspondence 


20-Dec-lO 


ATAA 


Response to FDA request 


21 -Dec- 10 


ATA 1 

0791 


Protocol Amendment: New Protocol 


21 -Dec- 10 


ATAO 

0792 


IND Amendment: baiety Keport 


21 -Dec- 10 


ATAT 

U79i 


IND Amendment: isaiety Keport 


23-Dec-lO 


ATA A 

0794 


Response to FDA request 


5- Jan- 11 


ATAC 

0795 


General Correspondence 


23-Dec-lO 


AT A^ 

0796 


IND Amendment: baiety Keport 


.23 -Dec- 10 


ATAT 

0797 


IND Amendment: baiety Keport . 


29-Dec-lO 


ATAO 

079o 


Response to FDA request 


27-Dec-lO 


ATAA 

0799 


IND Amendment: Saiety Keport 


27-Dec-lO 


AO AA 

0800 


IND Amendment: baiety Keport 


30-Dec-10 


AO A 1 

0801 


IND Amendment: baiety Keport 


3 -Jan- 11 


AO A'l 

0802 


IND Amendment: barety Keport 


3 -Jan- 11 


AO AT 

0803 


IND Amendment: oarety Keport 


7-Jan-l 1 


AO A/1 

0804 


IND Amendment, .^arety Keport 


7- Jan- 1 1 


AO AC 

0805 


IND Amendment: baiety Keport 


10- Jan- 11 


AO A^ 

0806 


General Correspondence 


1 A T-*— 1 1 

10-Jan-l 1 


AO AT 

0807 


General Correspondence 


1 A T— _ 1 1 

10-Jan-l 1 


AO AO 

0808 


General Correspondence 


1 O T 1. 1 1 

lo-Jan-1 1 


AO AA 

0809 


Protocol Amendment: New Investigator 


12-Jan-l 1 


AO 1 A 

0810 


IND Amendment: barety Keport 


1 1 T 1 1 

12-Jan-l 1 


AO 1 1 

081 1 


IND Amendment: barety Keport 


12-Jan-l 1 


AO 1 O 

0812 


TX ] 1 A A J ^ 4. ^ P _ JT^ 4._ , TJ A aarJ- 

IND Amendment: Saiety Keport 


14-Jan-l 1 


0813 


Protocol Amendment: New Investigator 


14- Jan- 11 


0814 


IND Amendment: Safety Report 


17- Jan- 11 


0815 


IND Amendment: Safety Report 


19- Jan- 11 


0816 


IND Amendment: Safety Report 


19- Jan- 11 


0817 


IND Amendment: Safety Report 


21 -Jan- 11 


0818 


IND Amendment: Safety Report 


24- Jan- 11 


0819 


Protocol Amendment: New Investigator 


26- Jan- 11 


0820 


Information Amendment: Chemistry/Microbiology 


zj-Jan-1 1 


AQO 1 

Uoz 1 


IND Amendment: Safety Report 


25- Jan- 11 


0822 


IND Amendment: Safety Report 


28-Jan-ll 


0823 


IND Amendment: Safety Report 


1 -Feb- 11 


0824 


IND Amendment: Safety Report 


2-Feb-ll 


0825 


IND Amendment: Safety Report 


1-Feb-ll 


0826 


IND Amendment: Safety Report 
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FDA Submission 
Date 


Serial 

JNO. 


Type of Submission 


4-reb-l 1 


UoZ/ 


7 '• J TmI ' nTT^ — 1 

Infomiation Amendment: Chemistry/Microbiology 


4-reD-l 1 


Uozo 


IND Amendment: Safety Report 


4-reD-l 1 


Uozy 


iiNJj Amenomeni. oaieiy Kepon 


1 n TT^u. 1 1 

Iv-reb-l 1 


UoiU 


Protocol Amendment: Change in Protocol 


o-reb-l 1 




IND Amendment: Safety Report 


I 1 T?„l_ 1 1 

I I -Feb- 1 1 


0832 


iviu Amendment, barety Keport 


1 1 C^U 1 1 

1 1-reb-l 1 


0833 


IND Amendment: Safety Report 


'1 A T?^U 1 1 

1 4-reb-l 1 


AO 1 A 

Uo34 


IND Amendment: Safety Report 


1 4-reb-l 1 


ACT C 


iiNJJ Amenameni. aaiexy Keport 


1 O-reb-l 1 


AOI^ 

UoiO 


iiNJJ Amenameni. ibaieiy Keport 


15-reb-l 1 


AOT T 

0837 


INU Amendment, oaiety Keport 


1 1 T?^l^ 1 1 

17-reb-l 1 


AOI O 

0838 


IND Amendment: Safety Report 


1 "1 T?— L. 1 1 

17-reb-ll 


0839 


IND Amendment: Safety Report 


24-r eb- 1 1 


0840 


IND Amendment: Safety Report 


2-Mar-l 1 


AO A 1 

0841 


Protocol Amendment: New Investigator 


14-Mar-l 1 


AO/I O 

0842 


Protocol Amendment: New Investigator 


1 C X 1 1 

15-Mar-ll 


0843 


Protocol Amendment: New Investigator 


25-reb-l 1 


f\0 A A 

0844 


IND Amendment 


Safety Report 


2-Mar-l 1 


AO/1 ^ 

084^ 


IND Amendment 


Safety Report 


2-Mar- 1 1 


AO/1 /C 

084o 


IND Amendment 


Safety Report 


3-Mar-l 1 


AO /I n 

0847 


IND Amendment 


Safety Report 


O X /f 1 1 

2-Mar-l 1 


AO /I O 

0848 


IND Amendment 


Safety Report 


4-Mar-l 1 


AO /I A 

0849 


IND Amendment 


Safety Report 


A * iff 1 1 

4-Mar-l 1 


AO C A 

0850 


IND Amendment 


Safety Report 


8-Mar-l 1 


AO C 1 

0851 


IND Amendment 


Safety Report 


8-Mar-ll 


AO 

0852 


IND Amendment 


Safety Report 


8-Mar-l 1 


AO d 

0853 


IND Amendment 


Safety Report 


10-Mar-ll 


0854 


IND Amendment 


Safety Report 


11-Mar-ll 


0855 


IND Amendment 


Safety Report 


11-Mar-ll 


AO C ^ 

0856 


IND Amendment 


Safety Report 


21 -Mar- 11 


AO 

0857 


General Correspondence 


1 1 -Mar- 1 1 


AO C O 

0858 


IND Amendment: Safety Report 


1 6-Mar- 1 1 


AO C A 

0859 


IND Amendment: Safety Report 


1 ^ X /t 1 1 

1 6-Mar- 1 1 


AO ZTA 

0860 


IND Amendment: Safety Report 


1 7-Mar- 1 1 


AO 1 

0861 


IND Amendment: Safety Report 


1 8-Mar-l 1 


0862 


IND Amendment: Safety Report 


21-Mar-l 1 


0863 


IND Amendment: Safety Report 


2 1 -Mar- 1 1 


AO A 

0864 


IND Amendment: Safety Report 


2 3-Mar-l 1 


0865 


IND Amendment: Safety Report 


2 3-Mar-l 1 


AO 

0866 


IND Amendment: Safety Report 


2 3-Mar-l 1 


0867 


IND Amendment: Safety Report 


14- Apr- 11 


0868 


General Correspondence 


2 5 -Mar- 1 1 


Aozr A 

0869 


IND Amendment: Safety Report 


2 8-Mar-ll 


AO TA 

0870 


IND Amendment: Safety Report 


z j-iviar- 1 1 


0871 


Protocol Amendment: New Investigator 


28-Mar-ll 


0872 


Other 


28-Mar-ll 


0873 


IND Amendment: Safety Report 


28-Mar-ll 


0874 


IND Amendment: Safety Report 


29-Mar-ll 


0875 


IND Amendment: Safety Report 


31-Mar-ll 


0876 


Response to FDA Request for Information 
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FDA Submission 
Date 


Serial 

iNO. 


Type of Submission 


3 1 -Mar- 1 1 


Uo / / 


iiNL/ AmenQinenT. oaieiy ivepon 


1 1 \Anr 1 1 

J 1 -Mar- 1 1 


Vo /o 


iXNiy AmcnQmeni. oaieiy ivcpon 


1-Apr-l 1 


ncTO 
Uo /y 


IJNU AjnenQrucni. oaieiy rvcpon 


4- Apr- 1 1 


UooU 


1 ■% A 'TVtA'n/^tYiA'n't'' Wo ■flat"*/ 1? A'r*rti^' 

iiNL/ Aincnaincni. oaiciy ivcpon 


C A «^ 1 1 

j-Apr- 1 1 


ACQ 1 
Uoo 1 


iiNU AmenQnicni. iaieiy ivepon 


5-Apr-ll 




iiNL/ Ajiienaineni. oaiciy ivepon 


0- Apr- 1 1 


Uooi 


iiNU Ainenameni. oaiciy ivepon 


0 A 1 1 

0- Apr- 1 1 


AQO/1 

0oo4 


IND Amendment: Safety Report 


11 A 1 1 

1 1 -Apr- 1 1 


ACQ ^ 


ivesponse lo rUA rvequesi lor imormaiion 


11 A 1 1 

1 1-Apr-l 1 


AQQ/C 

Oooo 


IJNU Amenameni, oaiety ivepon 


11 A «- 1 1 

1 1-Apr-l 1 


Uoo / 


IND Amendment: Safety Report 


1 O A 1 1 

1 2- Apr- 1 1 


Uooo 


IND Amendment: Safety Report 


1 O A 1 1 

lz-Apr-1 1 


UooV 


iinjj Amenomeni. oaieiy ivepon 


1 A ^> 1 1 

li-Apr-1 1 


AQAA 


General Correspondence 


1 T A 1 1 

13-Apr-ll 


AQA 1 

UoV 1 


IND Amendment: Safety Report 


1 /i A 1 1 

14-Apr-l 1 




IJNL/ Amenameni. oaieiy ivepon 


14-Apr-l 1 


0893 


IND Amendment: Safety Report 


15-Apr-ll 


0894 


IND Amendment: Satety Report 


15-Apr-ll 


0895 


IND Amendment: Satety Report 


18-Apr-ll 


AO 

0896 


IND Amendment: aaiety Report 


18-Apr-ll 


0897 


IND Amendment: aaiety Keport 


19-Apr-ll 


0898 


Information Amendment: 
Pharmacology / Toxicology 


OA A 1 1 

zU-Apr-1 1 


AOAA 

Ooyy 


rroiocol Amenameni. v^nange m i roioooi onu incw iiivcaiigaiui 


A 1 1 

zU-Apr-1 1 


AOAA 


iJNU Amenameni. oaieiy ivepon 


A — 1 1 

20- Apr- 1 1 


AAAI 


IND Amendment: Safety Report 


1 A 1 1 

2 1 - Apr- 1 1 


AAAO 

0902 


IND Amendment: Safety Report 


OA A — 1 1 

20- Apr- 1 1 


AQAI 


Utner 


O 1 A — 1 1 

2 1-Apr-l 1 


AAA/1 
0904 


IND Amendment: Safety Report 


O 1 A 1 1 

2 1 - Apr- 1 1 


AQA^ 


IJNU Amenameni. oaieiy ivepon 


O C A — 1 1 

25- Apr- 1 1 


AAA/r 

oyoo 


Protocol Amendment: New Investigator 


A 1 1 

2 2- Apr- 1 1 


090/ 


liNU Amendment, oaieiy Kcpon 


O C A 1 1 

25-Apr-l 1 


AQAQ 

oyoo 


ITTV 11^ A w% A*i ^ w% A*^4^* W r% ta4'^ w A«^/N^^ 

IJNU Amenameni. oaieiy ivepon 






rNTi AmPTidTTiprit* Safi?tv Renort 


26- Apr- 11 


0910 


IND Amendment: Safety Report 


27-Apr-ll 


0911 


IND Amendment: Safety Report 


27-Apr-ll 


0912 


IND Amendment: Safety Report 


28-Apr-ll 


0913 


IND Amendment: Safety Report 


28-Apr-ll 


0914 


IND Amendment: Safety Report 



Table 2. ZYTIGA NDA 202379 SUBMISSION LOG 



FDA Submission 
Date 


Serial 
No. 


Type of Submission 


17-Dec-2010 


0000 


Original Application 


6-Jan-2011 


0001 


Amendment to Pending Application 


6-Jan-2011 


0002 


Amendment to Pending Application 


27-Jan-2011 


0003 


Amendment to Pending Application 


l-Feb-2011 


0004 


Amendment to Pending Application 
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FDA Submission 
Date 


Serial 
No. 


Type of Submission 


l-Feb-2011 


0005 


Amendment to Pendmg Application 


17-Feb-2011 


0006 


Amendment to Pending Application 


22-Feb-2011 


0007 


Amendment to Pending Application 


23-Feb-2011 


0008 


Amendment to Pending Application 


7-Mar-2011 


0009 


Amendment to Pending Application 


14-Mar-2011 


0010 


Amendment to Pending Application 


21-Mar-2011 


0011 


Amendment to Pending Application 


25-Mar-2011 


0012 


Amendment to Pending Application 


28-Mar-2011 


0013 


Amendment to Pending Application 


30-Mar-2011 


0014 


Amendment to Pending Application 


31-Mar-2011 


0015 


Amendment to Pendmg Application 


4-Apr-2011 


0016 


Amendment to Pending Application 


12-Apr-2011 


0017 


Amendment to Pending Application 


8-Apr-2011 


0018 


Amendment to Pending Application 


13-Apr-2011 


0019 


Amendment to Pending Application 


18-Apr-2011 


0020 


Amendment to Pending Application 


19-Apr-2011 


0021 


Amendment to Pending Application 


22-Apr-2011 


0022 


Amendment to Pending Application 


22-Apr-2011 


0023 


Amendment to Pending Application 


26-Apr-2011 


0024 


Amendment to Pending Application 


28-Apr-2011 


0025 


Amendment to Pending Application 
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STATEMENT THAT APPLICANT IS ELIGIBLE FOR EXTENSION (L740(a)(12)) 

In the opinion of the Apphcant, the '21 3 Patent is ehgible for extension. In the opinion of the 
applicant, the '213 Patent is entitled to an extension of 1024 days, setting the patent to expire 
on December 8 , 20 1 6 . 

The following are the calculations, made in accordance with 37 C.F.R. § 1 .775, that result in 
the claimed extension: 

(1) The testing phase began on January 28, 2006 (the effective date of the IND) and 
ended on December 20, 2010 (day of receipt by the FDA of the NDA). 

(2) The approval phase began on December 20, 2010 (day of receipt by the FDA of 
the NDA) and ended on April 28, 201 1 , when approval was granted. 

(3) The total number of days in the testing phase (from and including January 28, 
2006 to December 20, 2010) is 1788 days from the start date to the end date, end date 
included. One half of the testing phase is 894 days. 

(4) The total number of days in the approval phase is (from and including December 
20, 2010 to and including April 28, 201 1) is 130 days from the start date to the end date, 
end date included. 

(5) The patent issued on February 18,1 997 before the regulatory approval process 
began. 

(6) Applicant acted with due diligence throughout the entire regulatory review 
period. 

(7) The sum of the (a) number of days in one half of the testing phase (894), and (b) 
number of days in the approval phase (1 30) is: 1 024. 

(8) The original expiration date of the patent is February 1 8, 20 1 4. 

(9) Addition of the extension of 1024 days to the original expiration date of the 
patent extends the expiration date of the patent to December 8, 2016. 

(10) Fourteen years from the approval date of the product (April 28, 201 1) is April 28, 
2025. 

(11) Pursuant to 35 U.S.C. § 1 56(c)(3), the extended term of the patent cannot exceed 
14 years from the date of product approval. The fourteen year cap does not apply since 
the extension of 1024 days sets the patent to expire on December 8, 2016, which is before 
the date that is 14 years post-approval (April 28, 2025). 

(12) Pursuant to 35 U.S.C. § 156(g)(6)(A), the extension period is subject to a five 
year limitation (for patents issued after September 24, 1984). The five year limitation 
does not apply since the extension of 1024 days patent is less than five years. 

(13) In light of the conclusions set forth above, the extended expiration date of the 
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'213 Patent is believed to be December 8, 2016. 
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ACKNOWLEDGEMENT OF DUTY OF DISCLOSURE (L740(a)(13)) 



I, Leonard C. Mitchard, the person signing below, acknowledge the duty to disclose to the 
Director of the U.S. Patent and Trademark Office and to the Secretary of Health and Human 
Services any information which is material to the determination of entitlement to the extension 
which is being sought herein. 



L. FEE (1.740(a)(14)) 

The requisite fee of $1 120.00 (37 C.F.R. §1.20(j)) is submitted herewith. The Commissioner is 
authorized to charge any deficiency in the fee submitted, or credit any overpayment, to Deposit 
Account No. 14-1 140 under docket number 604-848, 

M. CORRESPONDENCE 

Please direct all inquiries and correspondence relating to this application to: 

Leonard C. Mitchard, Esq. 
NDCON & VANDERHYE P C. 
901 North Glebe Road, 1 1th Floor 
Arlington, VA 22203-1808 
Telephone: (703) 816-4000 
Facsimile: (703)816-4100 



N. COPIES ( § MPEP 2753 (8th Edition, Rev, No. 4)) 

Four additional copies of this application are attached, making a total of five copies being 
submitted. 



O. POWER OF ATTORNEY (1.730(a)(2) and (d)) 

The undersigned is authorized to act on behalf of the Applicant by virtue of the signed Power of 
Attorney submitted herewith as Exhibit 1 . 

Conclusion 

Li conclusion, on the basis of the information provided herein, Applicant respectfully asserts that U.S. 
Patent No. 5,604,213 is entitled to the requested 1024 day extension of its term to December 8, 2016. 

Prompt action on this application is respectfully requested. 
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D STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of PTOConf.No.: 4753 

BARRIEetal Atty.Ref.: 604-848 

Patent No. 5,604,213 Group: 1202 

Filed: February 18, 1997 Examiner: Bottino,,A. 

For: n-SUBSTITUTED STEROIDS USEFUL IN CANCER 
TREATMENT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

EXCLUSIVE SUBSTITUTE POWER OF ATTORNEY 
AND EXCLUSIVE PROSECUTION HEREAFTER BY 
ASSIGNEE UlNDER 37 C.F.R. SS 1.36. 3.71 AND 3.73 

BTG International Ltd., being the owner of all right, title and interest in the 
above-identified patent application, hereby revokes all previous powers of attorney in this 
case, if any, and hereby appoints the attorneys of Customer Number 23117 individually 
and collectively its attorneys to prosecute this application and to transact all business in 
the Patent and Trademark Office in connection therewith, and with the resulting patent. 

BTG International Ltd. also authorizes Nixon & Vanderhye P.C. to act and rely 
solely on instructions conmiunicated from the person, attorney, firm or other organization 
sending instructions to Nixon & Vanderhye P.C. on behalf of the owner. ' 



BARRIEetal 
Serial No. 5,604,213 

Certificate Under 37 C.F.R. 83.73fb) 
BTG International Ltd., a corporation having a place of business at 5, Fleet Place, 

London England EC4M 7RD states that it is the assignee of the entire right, title and 

interest in the patent application identified above by virtue of an assignment from the 

inventors to the aforesaid assignee, a copy of the assignment being recorded at the United 

States Patent Office on September 30, 1994 at reel 007172, frame 0859 and a change of 

name recorded at the United States Patent Office on November 15, 2010, at Reel 025364, 

Frame 0584. 

The undersigned (whose title is typed below) is empowered to sign this statement 
on behalf of BTG International Ltd.. 

20 June 20 11 

Date 



BTG International Ltd. 

Bv: UmAcVOpV^ 

Name: Louise Makin 
Title: Chief Executive Officer 
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HIGHLIGHTS OF PRESCRIBING INFORMATION 

These highlights do not include all the information needed to use 
ZYTIGA safely and efTectively. See full prescribing information for 
ZYTIGA. 

ZYTIGA™ (abiraterone acetate) Tablets 
For Oral Administration 
Initial U.S. Approval - 2011 

INDICATIONS AND USAGE 

ZYTIGA is a CYP17 inhibitor indicated for use in combination with 
prednisone for the treatment of patients with metastatic castration -resistant 
prostate cancer who have received prior chemotherapy containing docetaxel. 
(1) 

DOSAGE AND ADMINISTRATION 

Recommended dose: ZYTIGA 1,000 mg administered orally once daily in 
combination with prednisone 5 mg administered orally twice daily. ZYTIGA 
must be taken on an empty stomach. No food should be consumed for at least 
two hours before the dose of ZYTIGA is taken and for at least one hour after 
the dose of ZYTIGA is taken, (2.1) 

• For patients with baseline moderate hepatic impairment (Child-Pugh Class 
B), reduce the ZYTIGA starting dose to 250 mg once daily. (2.2) 

• For patients who develop hepatotoxicity during treatment, hold ZYTIGA 
until recovery. Retreatment may be initiated at a reduced dose, ZYTIGA 
should be discontinued if patients develop severe hepatotoxicity. (2.2) 

DOSAGE FORMS AND STRENGTHS 

Tablet 250 mg (3) 

CONTRAINDICATIONS 

• ZYTIGA is contraindicated in women who are or may become pregnant. 
(4.1) 



WARNINGS AND PRECAUTIONS 

• Mineralocorticoid excess: Use ZYTIGA with caution in patients with a 
history of cardiovascular disease. The safety of ZYTIGA in patients with 
LVEF < 50% or NYHA Class III or IV heart failure is not established. 
Control hypertension and correct hypokalemia before treatment. Monitor 
blood pressure, serum potassium and symptoms of fluid retention at least 
monthly. (5.1) 

• Adrenocortical insufficiency: Monitor for symptoms and signs of 
adrenocortical insufficiency. Increased dosage of corticosteroids may be 
indicated before, during and after stressful situations. (5.2) 

• Hepatotoxicity: Increases in liver enzymes have lead to drug interruption, 
dose modification and/or discontinuation. Monitor liver function and 
modify, interrupt, or discontinue ZYTIGA dosing as recommended. (5.3) 

• Food Effect: ZYTIGA must be taken on an empty stomach. Exposure (area 
under the curve) of abiraterone increases up to 10 fold when abiraterone 
acetate is taken with meals. (5.4) 

-ADVERSE REACTIONS 

The most common adverse reactions (> 5%) are joint swelling or discomfort, 
hypokalemia, edema, muscle discomfort, hot flush, diarrhea, urinary tract 
infection, cough, hypertension, arrhythmia, urinary frequency, nocturia, 
dyspepsia, and upper respiratory tract infection. (6) 

To report SUSPECTED ADVERSE REACTIONS, contact Centocor 
Ortho Biotech Inc. at 800-457-6399 and wwwxentocororthobiotech,com or 
FDA at 1-800-FDA-1088 or www.fda,gov/medwatcK 

DRUG INTERACTIONS 

ZYTIGA is an inhibitor of the hepatic drug-metabolizing enzyme 
CYP2D6. Avoid co-administration of ZYTIGA with CYP2D6 substrates that 
have a narrow therapeutic index. If an alternative treatment cannot be used, 
exercise caution and consider a dose reduction of the concomitant CYP2D6 
substrate. (7) 

-USE IN SPECIFIC POPULATIONS 

• Do not use ZYTIGA in patients with baseline severe hepatic impairment 
(Child-Pugh Class C). (8.6) 

See 17 for Patient Counseling Information and FDA-approved patient 
labeling. 

Issued: [April 2011] 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 

ZYTIGA in combination with prednisone is indicated for the treatment of patients with 
metastatic castration-resistant prostate cancer (CRPC) who have received prior 
chemotherapy containing docetaxel 

2 DOSAGE AND ADMINISTRATION 

2.1 Recommended Dosage 

The recommended dose of ZYTIGA is 1,000 mg administered orally once daily in 
combination with prednisone 5 mg administered orally twice daily. ZYTIGA must be taken 
on an empty stomach. No food should be consumed for at least two hours before the dose of 
ZYTIGA is taken and for at least one hour after the dose of ZYTIGA is taken [see Clinical 
Pharmacology (123)], The tablets should be swallowed whole with water. 

2.2 Dose Modification Guidelines 
Hepatic Impairment 

In patients with baseline moderate hepatic impairment (Child-Pugh Class B), reduce the 
recommended dose of ZYTIGA to 250 mg once daily. A once daily dose of 250 mg in 
patients with moderate hepatic impairment is predicted to result in an area under the 
concentration curve (AUG) similar to the AUG seen in patients with normal hepatic function 
receiving 1,000 mg once daily. However, there are no clinical data at the dose of 250 mg 
once daily in patients with moderate hepatic impairment and caution is advised. In patients 
with moderate hepatic impairment monitor ALT, AST, and bilirubin prior to the start of 
treatment, every week for the first month, every two weeks for the following two months of 
treatment and monthly thereafter. If elevations in ALT and/or AST greater than 5X upper 
limit of normal (ULN) or total bilirubin greater than 3X ULN occur in patients with baseline 
moderate hepatic impairment, discontinue ZYTIGA and do not re-treat patients with 
ZYTIGA [see Use in Specific Populations (8.6) and Clinical Pharmacology (12,3)], 

Avoid ZYTIGA in patients with baseHne severe hepatic impairment (Child-Pugh Class C), as 
ZYTIGA has not been studied in this population, and no dose adjustment can be predicted. 

Hepatotoxicity 

For patients who develop hepatotoxicity during treatment with ZYTIGA (ALT and/or AST 
greater than 5X ULN or total bilirubin greater than 3X ULN), interrupt treatment with 
ZYTIGA [see Warnings and Precautions (5,3)]. Treatment may be restarted at a reduced 
dose of 750 mg once daily following return of liver function tests to the patient's baseline or 
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to AST and ALT less than or equal to 2.5X ULN and total bilirubin less than or equal to 1.5X 
ULN. For patients who resume treatment, monitor serum transaminases and bilirubin at a 
minimum of every two weeks for three months and monthly thereafter. 

If hepatotoxicity recurs at the dose of 750 mg once daily, re-treatment may be restarted at a 
reduced dose of 500 mg once daily following return of liver function tests to the patient's 
baseline or to AST and ALT less than or equal to 2.5X ULN and total bilirubin less than or 
equal to 1.5XULN. 

If hepatotoxicity recurs at the reduced dose of 500 mg once daily, discontinue treatment with 
ZYTIGA. The safety of ZYTIGA re-treatment of patients who develop AST or ALT greater 
than or equal to 20X ULN and/or bilirubin greater than or equal to lOX ULN is unknown. 

3 DOSAGE FORMS AND STRENGTHS 

ZYTIGA (abiraterone acetate) 250 mg tablets are white to off-white, oval-shaped tablets 
debossed with AA250 on one side. 

4 CONTRAINDICATIONS 
4.1 Pregnancy 

ZYTIGA may cause fetal harm when administered to a pregnant woman. ZYTIGA is 
contraindicated in women who are or may become pregnant. If this drug is used during 
pregnancy, or if the patient becomes pregnant while taking this drug, the patient should be 
apprised of the potential hazard to the fetus. 

5 WARNINGS AND PRECAUTIONS 

5.1 Hypertension, Hypokalemia and Fluid Retention Due to Mineralocorticoid 
Excess 

Use ZYTIGA with caution in patients with a history of cardiovascular disease. ZYTIGA 
may cause hypertension, hypokalemia, and fluid retention as a consequence of increased 
mineralocorticoid levels resulting from CYP17 inhibition [see Adverse Reactions (6) and 
Clinical Pharmacology (12.1)]. Co-administration of a corticosteroid suppresses 
adrenocorticotropic hormone (ACTH) drive, resulting in a reduction in the incidence and 
severity of these adverse reactions. Use caution when treating patients whose underlying 
medical conditions might be compromised by increases in blood pressure, hypokalemia or 
fluid retention, e.g., those with heart failure, recent myocardial infarction or ventricular 
arrhythmia. The safety of ZYTIGA in patients with left ventricular ejection fraction <50% 
or NYHA Class III or IV heart failure has not been established because these patients were 
excluded from the randomized clinical trial. Monitor patients for hypertension, hypokalemia, 
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and fluid retention at least once a month. Control hypertension and correct hypokalemia 
before and during treatment with ZYTIGA. 

5.2 Adrenocortical Insufficiency 

Adrenocortical insufficiency has been reported in clinical trials in patients receiving 
ZYTIGA in combination with prednisone, following interruption of daily steroids and/or 
with concurrent infection or stress. Use caution and monitor for symptoms and signs of 
adrenocortical insufficiency, particularly if patients are withdrawn from prednisone, have 
prednisone dose reductions, or experience unusual stress. Symptoms and signs of 
adrenocortical insufficiency may be masked by adverse reactions associated with 
mineralocorticoid excess seen in patients treated with ZYTIGA. If clinically indicated, 
perform appropriate tests to confirm the diagnosis of adrenocortical insufficiency. Increased 
dosage of corticosteroids may be indicated before, during and after stressful situations [see 
Warnings and Precautions (5,1)]. 

5.3Hepatotoxicity 

Marked increases in liver enzymes leading to drug discontinuation or dosage modification 
have occurred [see Adverse Reactions (6)]. Measure serum transaminases (ALT and AST) 
and bilirubin levels prior to starting treatment with ZYTIGA, every two weeks for the first 
three months of treatment and monthly thereafter. In patients with baseline moderate hepatic 
impairment receiving a reduced ZYTIGA dose of 250 mg, measure ALT, AST, and bilirubin 
prior to the start of treatment, every week for the first month, every two weeks for the 
following two months of treatment and monthly thereafter. Promptly measure serum total 
bihrubin, AST, and ALT if clinical symptoms or signs suggestive of hepatotoxicity develop. 
Elevations of AST, ALT, or bilirubin from the patient's baseline should prompt more 
frequent monitoring. If at any time AST or ALT rise above five times the ULN, or the 
bilirubin rises above three times the ULN, interrupt ZYTIGA treatment and closely monitor 
liver function. 

Re-treatment with ZYTIGA at a reduced dose level may take place only after return of liver 
function tests to the patient's baseline or to AST and ALT less than or equal to 2.5X ULN 
and total bilirubin less than or equal to 1 .5X ULN [see Dosage and Administration (2,2)], 

The safety of ZYTIGA re-treatment of patients who develop AST or ALT greater than or 
equal to 20X ULN and/or bilirubin greater than or equal to lOX ULN is unknown. 

5.4 Food effect 

ZYTIGA must be taken on an empty stomach. No food should be consumed for at least two 
hours before the dose of ZYTIGA is taken and for at least one hour after the dose of 
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ZYTIGA is taken. Abiraterone Cmax and AUCo-oo (exposure) were increased up to 17- and 
10-fold higher, respectively, when a single dose of abiraterone acetate was administered 
with a meal compared to a fasted state. The safety of these increased exposures when 
multiple doses of abiraterone acetate are taken with food has not been assessed [see Dosage 
and Administration (2, 1 ) and Clinical Pharmacology (12.3)], 

6 ADVERSE REACTIONS 

The following are discussed in more detail in other sections of the labeling: 

. Hypertension, hypokalemia, and fluid retention due to mineralocorticoid excess [see 
Warnings and Precautions (5J)J. 

• Adrenocortical insufficiency [see Warnings and Precautions (5.2)]. 
. Hepatotoxicity [see Warnings and Precautions (5.3)]. 

• Food effect [see Warnings and Precautions (5.4)]. 

6.1 Clinical Trial Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in clinical practice. 

In a placebo-controlled, multicenter phase 3 clinical trial of patients with metastatic 
castration-resistant prostate cancer who were using a gonadotropin-releasing hormone 
(GnRH) agonist or were previously treated with orchiectomy, ZYTIGA was administered at 
a dose of 1,000 mg daily in combination with prednisone 5 mg twice daily in the active 
treatment arm (N = 791). Placebo plus prednisone 5 mg twice daily was given to control 
patients (N = 394), The median duration of treatment with ZYTIGA was 8 months. 

The most common adverse drug reactions (>5%) reported in clinical studies were joint 
swelling or discomfort, hypokalemia, edema, muscle discomfort, hot flush, diarrhea, urinary 
tract infection, cough, hypertension, arrhythmia, urinary frequency, nocturia, dyspepsia, and 
upper respiratory tract infection. 

The most common adverse drug reactions that resulted in drug discontinuation were 
aspartate aminotransferase increased, alanine aminotransferase increased, urosepsis and 
cardiac failure (each in <1% of patients taking ZYTIGA). 

Adverse reactions and laboratory abnormalities related to mineralocorticoid effects were 
reported more commonly in patients treated with ZYTIGA than in patients treated with 
placebo: hypokalemia 28% versus 20%, hypertension 9% versus 7% and fluid retention 
(edema) 27% versus 18%, respectively (see Table 1). In patients treated with ZYTIGA, 
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grades 3 to 4 hypokalemia occurred in 5% of patients and grades 3 to 4 hypertension was 
reported in 1% of patients [see Warnings and Precautions (5.1)]. 



Table 1 shows adverse reactions due to ZYTIGA that occurred with either a > 2% absolute 
increase in frequency compared to placebo, or were events of special interest 
(mineralocorticoid excess, cardiac adverse reactions, and Hver toxicities). 



Table 1: Adverse Reactions due to ZYTIGA in a Placebo-Controlled Phase 3 Trial 



System/Organ Class 

Adverse reaction 



ZYTIGA with Prednisone (N=791) 
All Grades' Grade 3-4 

% % 



Placebo with Prednisone 
(N=394) 

All Grades Grade 3-4 

% % 



Musculoskeletal and connective tissue 
disorders 

Joint swelling/ discomfort^ 

Muscle discomfort^ 
General disorders 

Edema^ 
Vascular disorders 

Hot flush 

Hypertension 
Gastrointestinal disorders 

Diarrhea 

Dyspepsia 
Infections and infestations 

Urinary tract infection 

Upper respiratory tract infection 
Respiratory, thoracic and mediastinal 
disorders 

Cough 

Renal and urinary disorders 

Urinary frequency 
Nocturia 
Cardiac disorders 
Arrhythmia^ 

Chest pain or chest discomfort** 
Cardiac failure^ 



29.5 
26.2 

26.7 

19.0 
8,5 

17.6 
6.1 

11.5 
5.4 

10.6 

7.2 
6.2 

7.2 
3.8 
2,3 



4.2 
3.0 

1.9 

0.3 
1,3 

0.6 
0 

2.1 
0 



0.3 
0 

1,1 
0,5 
1.9 



23.4 
23.r 

18.3 

16.8 
6.9 

13.5 
3.3 

7.1 
2.5 

7.6 

5.1 
4.1 

4.6 
2.8 
1,0 



4,1 
2,3 

0.8 

0.3 
0,3 

1.3 
0 

0,5 
0 



0.3 
0 

1,0 
0 

0,3 



' Adverse events graded according to CTCAE version 3.0 

^ Includes terms Arthritis, Arthralgia, Joint swelling, and Joint stiffness, 

^ Includes terms Muscle spasms. Musculoskeletal pain. Myalgia, Musculoskeletal discomfort, and Musculoskeletal stiffness 
" Includes terms Edema, Edema peripheral. Pitting edema, and Generalised edema 

' Includes terms Arrhythmia, Tachycardia, Atrial fibrillation, Supraventricular tachycardia, Atrial tachycardia, Ventricular 
tachycardia. Atrial flutter, Bradycardia, Atrioventricular block complete. Conduction disorder, and Bradyanrhythmia. 
* Includes terms Angina pectoris, Chest pain, and Angina unstable. Myocardial infarction or ischemia occurred more commonly in 
the placebo arm than in the ZYTIGA arm ( 1 .3% vs. 1.1% respectively). 

' Includes terms Cardiac failure. Cardiac failure congestive. Left ventricular dysftinction. Cardiogenic shock, Cardiomegaly, 
Cardiomyopathy, and Ejection fraction decreased 

Cardiovascular Adverse Reactions: 
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Cardiovascular adverse reactions in the phase 3 trial are shown in Table 1. The majority of 
arrhythmias were grade 1 or 2. Grade 3-4 arrhythmias occurred at similar rates in the two 
arms. There was one death associated with arrhythmia and one patient with sudden death in 
the ZYTIGA arm. No patients had sudden death or arrhythmia associated with death in the 
placebo arm. Cardiac ischemia or myocardial infarction led to death in 2 patients in the 
placebo arm and 1 death in the ZYTIGA arm. Cardiac failure resulting in death occurred in 
1 patient on both arms. 

Hepatotoxicity: 

Drug-associated hepatotoxicity with elevated ALT, AST, and total bilirubin has been 
reported in patients treated with ZYTIGA. Across all clinical trials, liver function test 
elevations (ALT or AST increases of > 5X ULN) were reported in 2.3% of patients who 
received ZYTIGA, typically during the first 3 months after starting treatment. In the phase 3 
trial, patients whose baseline ALT or AST were elevated were more likely to experience 
liver function test elevations than those beginning with normal values. When elevations of 
either ALT or AST > 5X ULN, or elevations in bilirubin > 3X ULN were observed, 
ZYTIGA was withheld or discontinued. In two instances marked increases in liver function 
tests occurred [see Warnings and Precautions (5.2)]. These two patients with normal 
basehne hepatic function, experienced ALT or AST elevations 15 to 40X ULN and bilirubin 
elevations 2 to 6 X ULN. Upon discontinuation of ZYTIGA, both patients had normalization 
of their liver function tests and one patient was re-treated with ZYTIGA without recurrence 
of the elevations. 

In clinical trials, the following patients were excluded: patients with active hepatitis, patients 
with baseline ALT and/or AST > 2.5X ULN in the absence of liver metastases, and patients 
with ALT and/or AST > 5X ULN in the presence of liver metastases. Abnormal liver 
function tests developing in patients participating in clinical trials were managed by 
treatment interruption, dose modification and/or discontinuation /"see Dosage and 
Administration (2.2) and Warnings and Precautions (5.3)]. Patients with elevations of ALT 
or AST > 20X ULN were not re-treated. 

Other Adverse Reactions: 

Adrenal insufficiency occurred in two patients on the abiraterone arm of the phase 3 clinical 
trial (<1%). 

Laboratory Abnormalities of Interest: 
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Table 2 shows laboratory values of interest from the phase 3 placebo-controlled clinical 
trial. Grade 3-4 low serum phosphate (7.2%) and potassium (5.3%) occurred more 
frequently in the ZYTIGA arm. 

Table 2: Laboratory Abnormalities of Interest in a Phase 3 Placebo-Controlled Clinical Trial 





Abiraterone (N=791) 


Placebo {N=394) 


Laboratory Abnormality 


All Grades 
(%) 


Grade 3-4 
(%) 


All Grades 
(%) 


Grade 3-4 
(%) 


High Triglyceride 


62.5 


0.4 


53.0 


0 


High AST 


30,6 


2.1 


36.3 


1.5 


Low Potassium 


28,3 


5.3 


19.8 


1,0 


Low Phosphorus 


23.8 


7.2 


15.7 


5.8 


High ALT 


11.1 


1.4 


10.4 


0.8 


High total Bilirubin 


6.6 


0.1 


4.6 


0 



7 DRUG INTERACTIONS 

7.1 Effects of Abiraterone on Drug Metabolizing Enzymes 

ZYTIGA is an inhibitor of the hepatic drug-metaboHzing enzyme CYP2D6. In a CYP2D6 
drug-drug interaction trial, the Cmax and AUC of dextromethorphan (CYP2D6 substrate) 
were increased 2.8- and 2.9-fold, respectively, when dextromethorphan was given with 
abiraterone acetate 1,000 mg daily and prednisone 5 mg twice daily. Avoid co- 
administration of abiraterone acetate with substrates of CYP2D6 with a narrow therapeutic 
index (e.g., thioridazine). If alternative treatments cannot be used, exercise caution and 
consider a dose reduction of the concomitant CYP2D6 substrate drug [see Clinical 
Pharmacology (12.3)]. 

7.2 Drugs that Inhibit or Induce CYP3A4 Enzymes 

Based on in vitro data, ZYTIGA is a substrate of CYP3A4. The effects of strong CYP3A4 
inhibitors (e.g., ketoconazole, itraconazole, clarithromycin, atazanavir, nefazodone, 
saquinavir, telithromycin, ritonavir, indinavir, nelfinavir, voriconazole) or inducers (e.g., 
phenytoin, carbamazepine, rifampin, rifabutin, rifapentine, phenobarbital) on the 
pharmacokinetics of abiraterone have not been evaluated, in vivo. Avoid or use with caution, 
strong inhibitors and inducers of CYP3A4 during ZYTIGA treatment [see Clinical 
Pharmacology (12.3)]. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

Pregnancy Category X [see Contraindications (4.1)]. 
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ZYTIGA is contraindicated in women who are or may become pregnant while receiving the 
drug. If this drug is used during pregnancy, or if the patient becomes pregnant while taking 
this drug, the patient should be apprised of the potential hazard to the fetus and the potential 
risk for pregnancy loss. Women of childbearing potential should be advised to avoid 
becoming pregnant during treatment with ZYTIGA. 

8.3 Nursing Mothers 

ZYTIGA is not indicated for use in women. It is not known if abiraterone acetate is excreted 
in human milk. Because many drugs are excreted in human milk, and because of the 
potential for serious adverse reactions in nursing infants from ZYTIGA, a decision should 
be made to either discontinue nursing, or discontinue the drug taking into account the 
importance of the drug to the mother. 

8.4 Pediatric Use 

ZYTIGA is not indicated in children. 

8.5 Geriatric Use 

Of the total number of patients in a phase 3 trial of ZYTIGA, 71% of patients were 65 years 
and over and 28% were 75 years and over. No overall differences in safety or effectiveness 
were observed between these elderly patients and younger patients. 

8.6 Patients with Hepatic Impairment 

The pharmacokinetics of abiraterone were examined in subjects with baseline mild (n = 8) 
or moderate (n = 8) hepatic impairment (Child-Pugh Class A and B, respectively) and in 
8 healthy control subjects with normal hepatic function. The systemic exposure (AUG) of 
abiraterone after a single oral 1,000 mg dose of ZYTIGA increased by approximately 1.1- 
fold and 3.6 fold in subjects with mild and moderate baseUne hepatic impairment, 
respectively compared to subjects with normal hepatic function. 

No dosage adjustment is necessary for patients with baseline mild hepatic impairment. In 
patients with baseline moderate hepatic inipairment (Child-Pugh Class B), reduce the 
recommended dose of ZYTIGA to 250 mg once daily. If elevations in ALT or AST >5X 
ULN or total bilirubin >3X ULN occur in patients with baseline moderate hepatic 
impairment, discontinue ZYTIGA treatment [see Dosage and Administration (2 J) and 
Clinical Pharmacology (12.3)]. 

The safety of ZYTIGA in patients with baseline severe hepatic impairment has not been 
studied. These patients should not receive ZYTIGA. 
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For patients who develop hepatotoxicity during treatment, interruption of treatment and 
dosage adjustment may be required [see Dosage and Administration (2,2), Warnings and 
Precautions (5.2), and Clinical Pharmacology (123)]. 

8.7 Patients with Renal Impairment 

In a dedicated renal impairment trial, the mean PK parameters were comparable between 
healthy subjects with normal renal function (N=8) and those with end stage renal disease 
(ESRD) on hemodialysis (N=8) after a single oral 1,000 mg dose of ZYTIGA. No dosage 
adjustment is necessary for patients with renal impairment [see Dosage and Administration 
(2.3) and Clinical Pharmacology (12.3)]. 

10 OVERDOSAGE 

There have been no reports of overdose of ZYTIGA during clinical studies. 

There is no specific antidote. In the event of an overdose, stop ZYTIGA, undertake general 
supportive measures, including monitoring for arrhythmias and cardiac failure and assess 
liver function. 

11 DESCRIPTION 

Abiraterone acetate, the active ingredient of ZYTIGA is the acetyl ester of abiraterone. 
Abiraterone is an inhibitor of CYP17 (17a-hydroxylase/C17,20-lyase). Each ZYTIGA tablet 
contains 250 mg of abiraterone acetate. Abiraterone acetate is designated chemically as (3P)- 
17-(3-pyridinyl)androsta-5,16-dien-3-yl acetate and its structure is: 




Abiraterone acetate is a white to off-white, non-hygroscopic, crystalline powder. Its 
molecular formula is C26H33NO2 and it has a molecular weight of 391.55. Abiraterone 
acetate is a lipophilic compound with an octanol- water partition coefficient of 5.12 (Log P) 
and is practically insoluble in water. The pKa of the aromatic nitrogen is 5.19. 
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Inactive ingredients in the tablets are lactose monohydrate, microcrystalline cellulose, 
croscarmellose sodium, povidone, sodium lauryl sulfate, magnesium stearate, and colloidal 
silicon dioxide. 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 

Abiraterone acetate (ZYTIGA) is converted in vivo to abiraterone, an androgen biosynthesis 
inhibitor, that inhibits 17 a-hydroxylase/C17,20-lyase (CYP17). This enzyme is expressed 
in testicular, adrenal, and prostatic tumor tissues and is required for androgen biosynthesis. 

CYP17 catalyzes two sequential reactions: 1) the conversion of pregnenolone and 
progesterone to their 17a-hydroxy derivatives by 17a-hydroxylase activity and 2) the 
subsequent formation of dehydroepiandrosterone (DHEA) and androstenedione, 
respectively, by CI 7, 20 lyase activity. DHEA and androstenedione are androgens and are 
precursors of testosterone. Inhibition of CYP17 by abiraterone can also result in increased 
mineralocorticoid production by the adrenals (see Warnings and Precautions [5.1]), 

Androgen sensitive prostatic carcinoma responds to treatment that decreases androgen 
levels. Androgen deprivation therapies, such as treatment with GnRH agonists or 
orchiectomy, decrease androgen production in the testes but do not affect androgen 
production by the adrenals or in the tumor. 

ZYTIGA decreased serum testosterone and other androgens in patients in the placebo- 
controlled phase 3 clinical trial. It is not necessary to monitor the effect of ZYTIGA on 
serum testosterone levels. 

Changes in serum prostate specific antigen (PSA) levels may be observed but have not been 
shown to correlate with clinical benefit in individual patients. 

12.3 Pharmacokinetics 

Following administration of abiraterone acetate, the pharmacokinetics of abiraterone and 
abiraterone acetate have been studied in healthy subjects and in patients with metastatic 
castration-resistant prostate cancer (CRPC). In vivo, abiraterone acetate is converted to 
abiraterone. In clinical studies, abiraterone acetate plasma concentrations were below 
detectable levels (< 0.2 ng/mL) in > 99% of the analyzed samples. 

Absorption 

Following oral administration of abiraterone acetate to patients with metastatic CRPC, the 
median time to reach maximum plasma abiraterone concentrations is 2 hours. Abiraterone 
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accumulation is observed at steady-state, with a 2-fold higher exposure (steady-state AUC) 
compared to a single 1,000 mg dose of abiraterone acetate. 

At the dose of 1,000 mg daily in patients with metastatic CRPC, steady-state values (mean ± 
SD) of Cmax were 226 ± 178 ng/mL and of AUC were 1 173 ± 690 ng.hr/mL. No major 
deviation from dose proportionality was observed in the dose range of 250 mg to 1,000 mg. 

Systemic exposure of abiraterone is increased when abiraterone acetate is administered with 
food. Abiraterone Cmax and AUCo-oo were approximately 7- and 5-fold higher, respectively, 
when abiraterone acetate was administered with a low-fat meal (7% fat, 300 calories) and 
approximately 17- and 10-fold higher, respectively, when abiraterone acetate was 
administered with a high-fat (57% fat, 825 calories) meal. Given the normal variation in the 
content and composition of meals, taking ZYTIGA with meals has the potential to result in 
increased and highly variable exposures. Therefore, no food should be consumed for at least 
two hours before the dose of ZYTIGA is taken and for at least one hour after the dose of 
ZYTIGA is taken. The tablets should be swallowed whole with water [see Dosage and 
Administration (2.1)]. 

Distribution and Protein Binding 

Abiraterone is highly bound (>99%) to the human plasma proteins, albumin and alpha- 1 
acid glycoprotein. The apparent steady-state volume of distribution (mean ± SD) is 19,669 ± 
13,358 L, In vitro studies show that at clinically relevant concentrations, abiraterone acetate 
and abiraterone are not substrates of P-glycoprotein (P-gp) and that abiraterone acetate is an 
inhibitor of P-gp. No studies have been conducted with other transporter proteins. 

IVIetaboiism 

Following oral administration of '"^C-abiraterone acetate as capsules, abiraterone acetate is 
hydrolyzed to abiraterone (active metabolite). The conversion is likely through esterase 
activity (the esterases have not been identified) and is not CYP mediated. The two main 
circulating metabolites of abiraterone in human plasma are abiraterone sulphate (inactive) 
and N-oxide abiraterone sulphate (inactive), which account for about 43% of exposure each. 
CYP3A4 and SULT2A1 are the enzymes involved in the formation of N-oxide abiraterone 
sulphate and SULT2A1 is involved in the formation of abiraterone sulphate. 

Excretion 

In patients with metastatic CRPC, the mean terminal half-life of abiraterone in plasma 
(mean ± SD) is 12 ± 5 hours. Following oral administration of ^'^C-abiraterone acetate, 
approximately 88% of the radioactive dose is recovered in feces and approximately 5% in 
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urine. The major compounds present in feces are unchanged abiraterone acetate and 
abiraterone (approximately 55% and 22% of the administered dose, respectively). 

Patients with Hepatic Impairment 

The pharmacokinetics of abiraterone was examined in subjects with baseline mild (n = 8) or 
moderate (n = 8) hepatic impairment (Child-Pugh Class A and B, respectively) and in 
8 healthy control subjects with normal hepatic function. Systemic exposure to abiraterone 
after a single oral 1 ,000 mg dose given under fasting conditions increased approximately 
1.1 -fold and 3.6-fold in subjects with mild and moderate baseline hepatic impairment, 
respectively. The mean half-life of abiraterone is prolonged to approximately 18 hours in 
subjects with mild hepatic impairment and to approximately 19 hours in subjects with 
moderate hepatic impairment. ZYTIGA has not been studied in patients with baseline severe 
hepatic impairment (Child-Pugh Class C) [see Dosage and Administration (2.2) and Use in 
Specific Populations (8. 6) ], 

Patients with Renal Impairment 

The pharmacokinetics of abiraterone were examined in patients with end-stage renal disease 
(ESRD) on a stable hemodialysis schedule (N=8) and in. matched control subjects with 
normal renal function (N=8). In the ESRD cohort of the trial, a single 1,000 mg ZYTIGA 
dose was given under fasting conditions 1 hour after dialysis, and samples for 
pharmacokinetic analysis were collected up to 96 hours post dose. Systemic exposure to 
abiraterone after a single oral 1,000 mg dose did not increase in subjects with end-stage 
renal disease on dialysis, compared to subjects with normal renal function [see Use in 
Specific Populations (8, 7)]. 

Drug Interactions 

In vitro studies with human hepatic microsomes showed that abiraterone is a strong inhibitor 
of CYPl A2 and CYP2D6 and a moderate inhibitor of CYP2C9, CYP2C19 and CYP3A4/5. 

In an in vivo drug-drug interaction trial, the Cmax and AUC of dextromethorphan (CYP2D6 
substrate) were increased 2.8- and 2.9-fold, respectively when dextromethorphan 30 mg was 
given with abiraterone acetate 1,000 mg daily (plus prednisone 5 mg twice daily). The AUC 
for dextrorphan, the active metabolite of dextromethorphan, increased approximately 1.3 
fold [see Drug Interactions (7.1)], 

In a clinical study to determine the effects of abiraterone acetate 1,000 mg daily (plus 
prednisone 5 mg twice daily) on a single 100 mg dose of the CYP1A2 substrate 
theophylline, no increase in systemic exposure of theophylline was observed. 
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Abiraterone is a substrate of CYP3A4, in vitro. The effects of strong CYP3 A4 inhibitors or 
inducers on the pharmacokinetics of abiraterone have not been evaluated, in vivo. Strong 
inhibitors and inducers of CYP3A4 should be avoided or used with caution [see Drug 
Interactions (7.2)], 

12.4 QT Prolongation 

In a multi-center, open-label, single-arm trial, 33 patients with metastatic CRPC received 
ZYTIGA orally at a dose of 1,000 mg once daily at least 1 hour before or 2 hours after a 
meal in combination with prednisone 5 mg orally twice daily. Assessments up to Cycle 2 
Day 2 showed no large changes in the QTc interval (i.e., >20 ms) from baseline. However, 
small increases in the QTc interval (i.e., <10 ms) due to abiraterone acetate cannot be 
excluded due to study design limitations. 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, and Impairment of Fertility 

Long-term animal studies have not been conducted to evaluate the carcinogenic potential of 
abiraterone acetate. 

Abiraterone acetate and abiraterone did not induce mutations in the microbial mutagenesis 
(Ames) assay and was not clastogenic in both the in vitro cytogenetic assay using primary 
human lymphocytes and in the in vivo rat micronucleus assay. 

Developmental or reproductive toxicology studies were not conducted with abiraterone 
acetate. In studies in rats (13- and 26-weeks) and monkeys (39-weeks), atrophy, 
aspermia/hypospermia, and hyperplasia in the reproductive system were observed at >50 
mg/kg/day in rats and >250 mg/kg/day in monkeys and were consistent with the 
antiandrogenic pharmacological activity of abiraterone [see Nonclinical Toxicology (13:2,)], 
These effects were observed in rats and monkeys at approximately 1.14 and 0.6 the human 
clinical exposure based on AUC, respectively. 

13.2 Animal Toxicology and/or Pharmacology 

In 13- and 26-week studies in rats and 13- and 39-week studies in monkeys, a reduction in 
circulating testosterone levels occurred with abiraterone acetate at approximately one half 
the human clinical exposure based on AUC. As a result, decreases in organ weights and 
toxicities were observed in the male and female reproductive system, adrenal glands, liver, 
pituitary (rats only), and male mammary glands. The changes in the reproductive organs are 
consistent with the antiandrogenic pharmacological activity of abiraterone acetate. A dose- 
dependent increase in cataracts was observed in rats at 26 weeks starting at >50 mg/kg/day 
(1.14X the human clinical exposure based on AUC). In the 39-week monkey study, no 
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cataracts were observed at higher doses (2X the clinical exposure based on AUC). All other 
toxicities associated with abiraterone acetate reversed or were partially resolved after a 4- 
week recovery period. 

14 CLINICAL STUDIES 

The efficacy and safety of ZYTIGA in patients with metastatic castration-resistant prostate 
cancer (CRPC) who had received prior chemotherapy containing docetaxel were assessed in 
a randomized, placebo-controlled, multicenter phase 3 clinical trial. A total of 1 195 patients 
were randomized 2:1 to receive either ZYTIGA orally at a dose of 1,000 mg once daily in 
combination with prednisone 5 mg orally twice daily (N=797) or placebo once daily plus 
prednisone 5 mg orally twice daily (N=398). Patients randomized to either arm were to 
continue treatment until disease progression (defined as a 25% increase in PSA over the 
patient's baseline/nadir together with protocol-defined radiographic progression and 
symptomatic or clinical progression), initiation of new treatment, unacceptable toxicity or 
withdrawal. Patients with prior ketoconazole treatment for prostate cancer and a history of 
adrenal gland or pituitary disorders were excluded from this trial. 

The following patient demographics and baseline disease characteristics were balanced between 
the treatment arms. The median age was 69 years (range 39-95) and the racial distribution was 
93.3% Caucasian, 3.6% Black, 1.7% Asian, and 1.6% Other. Eighty-nine percent of patients 
enrolled had an ECOG performance status score of 0-1 and 45% had a Brief Pain Inventory 
score of > 4 (patient's reported worst pain over the previous 24 hours). Ninety percent of 
patients had metastases in bone and 30% had visceral involvement. Seventy percent of 
patients had radiographic evidence of disease progression and 30% had PSA-only 
progression. Seventy percent of patients had previously received one cytotoxic 
chemotherapy regimen and 30% received two regimens. 

The protocol pre- specified interim analysis was conducted after 552 deaths and showed a 
statistically significant improvement in overall survival in patients treated with ZYTIGA 
compared to patients in the placebo arm (Table 3 and Figure 1). An updated survival 
analysis was conducted when 775 deaths (97% of the planned number of deaths for final 
analysis) were observed. Results from this analysis were consistent with those from the 
interim analysis (Table 3). 
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Table 3: Overall Survival of Patients Treated with Either ZYTIGA or Placebo in Combination with 
Prednisone (Intent-to-treat Analysis) 



ZYTIGA 
(N=797) 



Placebo 
(N=398) 



Primary Survival Analysis 

Deaths (%) 

Median survival (months) 
(95% CI) 
p value ^ 

Hazard ratio (95% CI) ^ 
Updated Survival Analysis 

Deaths (%) 

Median survival (months) 
(95% CI) 

Hazard ratio (95% CI) ^ 



333 (42%) 
14.8(14.1, 15.4) 



219(55%) 
10.9(10,2,12,0) 



< 0.0001 
0.646 (0.543, 0.768) 



501 (63%) 
15.8(14.8, 17.0) 



274 (69%) 
11,2(10.4, 13.1) 



0.740 (0.638, 0.859) 



^P-value is derived from a log-rank test stratified by ECOG performance status score (0-1 vs. 2), pain 
score (absent vs. present), number of prior chemotherapy regimens (1 vs. 2), and type of disease 
progression (PSA only vs. radiographic). 

^Hazard Ratio is derived from a stratified proportional hazards model. Hazard ratio <1 favors ZYTIGA 



Figure 1: Kaplan-Meier Overall Survival Curves (Intent-to-Treat Analysis) 
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16 HOW SUPPLIED/STORAGE AND HANDLING 

ZYTIGA (abiraterone acetate) 250 mg tablets are white to off-white, oval tablets debossed 
with AA250 on one side. ZYTIGA 250 mg tablets are available in high-density polyethylene 
bottles of 120 tablets. 

NDC Number 57894-150-12 

Storage and Handling 

Store at 20°C to 25T (68°F to 77°F); excursions permitted to 15°C to 30T (59°F to 86°F) 
[see USP controlled room temperature]. 

Based on its mechanism of action, ZYTIGA may harm a developing fetus. Therefore, 
women who are pregnant or women who may be pregnant should not handle ZYTIGA 
without protection, e.g., gloves [see Use in Specific Populations (8.1)]. 

17 PATIENT COUNSELING INFORMATION 

See FDA-approved patient labeling (Patient Information) 

• Patients should be informed that ZYTIGA and prednisone are used together and that they 
should not interrupt or stop either of these medications without consulting their 
physician. 

• Patients receiving GnRH agonists should be informed that they need to maintain this 
treatment during the course of treatment with ZYTIGA and prednisone. 

• Patients should be informed that ZYTIGA must not be taken with food and that no food 
should be consumed for at least two hours before the dose of ZYTIGA is taken and for at 
least one hour after the dose of ZYTIGA is taken. They should be informed that the 
tablets should be swallowed whole with water. Patients should be informed that taking 
ZYTIGA with food causes increased exposure and this may result in adverse reactions. 

• Patients should be informed that ZYTIGA is taken once daily and prednisone is taken 
twice daily according to their physician's instructions. 

• Patients should be informed that in the event of a missed daily dose of ZYTIGA or 
prednisone, they should take their normal dose the following day. If more than one daily 
dose is skipped, patients should be told to inform their physician. 

• Patients should be apprised of the common side effects associated with ZYTIGA, 
including peripheral edema, hypokalemia, hypertension and urinary tract infection. 
Direct the patient to a complete list of adverse drug reactions in PATIENT 
INFORMATION. 

• Patients should be advised that their liver function will be monitored using blood tests. 

• Patients should be informed that ZYTIGA may harm a developing fetus; thus, women 
who are pregnant or women who may be pregnant should not handle ZYTIGA without 
protection, e.g., gloves. Patients should also be informed that it is not known whether 
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abiraterone or its metabolites are present in semen and they should use a condom if 
having sex with a pregnant woman. The patient should use a condom and another 
effective method of birth control if he is having sex with a woman of child-bearing 
potential These measures are required during and for one week after treatment with 
ZYTIGA. 

Manufactured by: 

Patheon Inc. 
Toronto, Canada 
Manufactured for: 
Centocor Ortho Biotech Inc. 
Horsham, PA 19044 

Revised: April 201 1 
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PATIENT INFORMATION 
ZYTIGA™ (Zye-tee-ga) 
(abiraterone acetate) 
Tablets 



Read this Patient information that comes with ZYTIGA before you start taking it and 
each time you get a refill. There may be new information. This information does not 
take the place of talking with your healthcare provider about your medical condition 
or your treatment. 

What is ZYTIGA? 

ZYTIGA is a prescription medicine that is used along with prednisone. ZYTIGA is 
used to treat men with castration-resistant prostate cancer (prostate cancer that is 
resistant to medical or surgical treatments that lower testosterone) that has spread 
to other parts of the body and who have received treatment with docetaxel. 

ZYTIGA is not for use in women or children. 

Who should not take ZYTIGA? 

Do not take ZYTIGA if you are pregnant or may become pregnant. ZYTIGA may 
harm your unborn baby. 

Women who are pregnant or who may become pregnant should not touch ZYTIGA 
without protection, such as gloves. 

What should I tell my healthcare provider before taking ZYTIGA? 
Before you take ZYTIGA, tell your healthcare provider if you: 

• have heart problems 

• have liver problems 

• have a history of adrenal and or pituitary problems 

• have any other medical conditions 

• plan to become pregnant. See ''Who should not take ZYTIGA?" 

• are breastfeeding or plan to breastfeed. It is not known if ZYTIGA passes 
into your breast milk. You and your healthcare provider should decide if 
you will take ZYTIGA or breastfeed. You should not do both. See "Who 
should not take ZYTIGA?" 

Tell your healthcare provider about all the medicines you take, including 
prescription and non-prescription medicines, vitamins, and herbal supplements. 
ZYTIGA can interact with many other medicines. 

You should not start or stop any medicine before you talk with the healthcare 
provider that prescribed ZYTIGA. 
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Know the medicines you take. Keep a list of them with you to show to your 
healthcare provider and pharmacist when you get a new medicine. 



How should I take ZYTIGA? 

• Take ZYTIGA and prednisone exactly as your healthcare provider tells you. 

• Your healthcare provider may change your dose if needed. 

• Do not stop taking your prescribed dose of ZYTIGA or prednisone without 
talking with your healthcare provider first. 

• Take ZYTIGA on an empty stomach. Do not take ZYTIGA with food. 
Taking ZYTIGA with food may cause more of the medicine to be absorbed by 
the body than is needed and this may cause side effects, 

• No food should be eaten 2 hours before and 1 hour after taking ZYTIGA. 

• Swallow ZYTIGA tablets whole. 

• Take ZYTIGA tablets with water. 

• Men who are sexually active with a pregnant women must use a condom 
during and for one week after treatment with ZYTIGA. If their sexual partner 
may become pregnant, a condom and another form of birth control must be 
used during and for one week after treatment with ZYTIGA. Talk with your 
healthcare provider if you have questions about birth control. 

• If you miss a dose of ZYTIGA or prednisone, take your prescribed dose the 
following day. If you miss more than 1 dose, tell your healthcare provider 
right away. 

• Your healthcare provider will do blood tests to check for side effects. 

What are the possible side effects of ZYTIGA? 
ZYTIGA may cause serious side effects including: 

• High blood pressure (hypertension), low blood potassium levels 
(hypokalemia) and fluid retention (edema). Tell your healthcare 
provider if you get any of the following symptoms: 

• dizziness 

• fast heartbeats 

• feel faint or lightheaded 

• headache 

• confusion 

• muscle weakness 

• pain in your legs 

• swelling in your legs or feet 

• Adrenal problems may happen if you stop taking prednisone, get an 
infection, or are under stress. 

• Liver problems. Your healthcare provider will do blood test to check your 
liver before treatment with ZYTIGA and during treatment with ZYTIGA. 

The most common side effects of ZYTIGA include: 
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joint swelling or pain 
muscle aches 
hot flushes 
diarhea 

urinary tract infection 
cough 



• urinate nnore often than 



nornnal 

• need to get up at night to 



urinate 

• heartburn 

• cold like symptonns 



• irregular heartbeats 

Tell your healthcare provider if you have any side effect that bothers you or that 
does not go away. 

These are not all the possible side effects of ZYTIGA. For more information, ask 
your healthcare provider or pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects 
to FDA at 1-800-FDA-1088. 

How should I store ZYTIGA? 

• Store ZYTIGA at 59°F to 86°F (15^C to 30°C). 

Keep ZYTIGA and all medicines out of the reach of children. 
General information about ZYTIGA. 

Medicines are sometimes prescribed for purposes otiierthan tliose listed in a 
patient information leaflet. Do not use ZYTIGA for a condition for which it was not 
prescribed. Do not give your ZYTIGA to other people, even if they have the same 
symptoms that you have. It may harm them. 

This leaflet summarizes the most important information about ZYTIGA. If you would 
like more information, talk with your healthcare provider. You can ask your 
healthcare provider or pharmacist for information about ZYTIGA that is written for 
healthcare professionals. 

For more information contact Centocor Ortho Biotech, Inc. at 1-800-457-6399 or 
\N\N\N.Zyt\ga.com, 

What are the ingredients of ZYTIGA? 

Active ingredient: abiraterone acetate 

Inactive ingredients: lactose monohydrate, microcrystalline cellulose, 
croscarmellose sodium, povidone, sodium lauryl sulfate, magnesium stearate and 
colloidal silicon dioxide. 

This Patient Information has been approved by the U.S. Food and Drug 
Administration. 
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[57] ABSTRACT 

Compounds of the general formula (1) 

0) 




wherein X represents the residue of the A, B and C rings of 
a steroid, R represents a hydrogen atom or an alkyl group of 
1 to 4 carbon atoms, R^"* represents a hydrogen atom and R^^ 
represents a hydrogen atom or an alkyl or alkoxy group of 
1^ carbon atoms, or a hydroxy or alkylcarbonyloxy group 
of 2 to 5 carbon atoms or R** and R'^ together represent a 
double bond, and R^* represents a hydrogen atom or an alkyl 
group of 1 to 4 carbon atoms, in the form of the free bases 
or phaimaceutically acceptable acid addition salts, are useful 
for treatment of androgen-dependent disorders, especially 
prostatic cancer, and also oestrogen-dependent disorders 
such as breast cancer. 
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17-SUBSTITUTED STEROmS USEFUL IN 
CANCER TREATMENT 

This specification is a continuation-in-part of PCT Appli- 
cation PCr/GB93/00531, filed Mar. 15, 1993 and which 5 
designated the United States of America. 



BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 
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1. Field of the Invention 
This invention relates to 17-substituted steroids and their 

use in the treatment of androgen-dependent and oestrogen- 
dependent disorders, especially prostatic cancer and breast 
cancer respectively. , 

2. Description of the Related Art 

The 17a-hydroxylase/C,7.2o lyase enzyme complex 
(hereinafter "hydroxylase/lyase") is known to be essential 
for the biosynthesis of androgens and oestrogens. In the 
treatment of androgen-dependent disorders, especially pro- 20 
static cancer, there is a need for strong inhibitors of hydroxy- 
lase/lyase. Certain anti-androgenic steroids are well known, 
for example Cyproterone acetate ( 1 7a-acetoxy-6-chlon>- 1 a, 
2a-methylene-4,6-pregnadiene-3,20-dione). Many other 
steroids have been tested as hydroxylase/lyase inhibitors. 25 
See. for example, PCT Specification WO 92/00992 (Scher- 
ing AG) which describes anti-androgenic steroids having a 
pyrazole or triazole ring fused to the A ring at the 2,3- 
position. or European Specifications EP-A 288053 and EP-A 
413270 (Merrell Dow) which propose 17P-cyclopropy- 30 
lamino androst-5-en-3pKol or -4-en-3-one and their deriva- 
tives. 
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It has now surprisingly been found tiiat steroids lacking a 
C20 side chain and having a 17-(3-pyridyl) ring in its place, 
together with a 16,17-double bond, are powerful hydroxy- 
lase/lyase inhibitors, useful for the above-stated purposes. 

According to the invention, there are provided com- ^ 
pounds of the general formula 



(0 



45 



50 



wherein X represents the residue of the A, B and C rings 55 
of asteroid, R represents a hydrogen atom or an alkyl 
group of 1-4 carbon atoms, R^"* represents a hydrogen 
atom, a halogen atom or an alkyl group of 1 to 4 carbon 
atoms and each of the R^^ substituents independently 
represents a hydrogen atom or an alkyl or alkoxy group 60 
of 1-4 carbon atoms, a hydroxy group or an alkylcar- 
bonyloxy group of 2 to 5 carbon atoms or together 
represent an 0x0 or methylene group or R^"* and one of 
the R^* groups together represent a double bond and the 
other R^^ group represents a hydrogen atom or an alkyl 65 
group of 1 to 4 carbon atoms, and R^* represents a 
hydrogen atom, halogen atom, or an alkyl group of 1 to 



4 carbon atoms, in the form of the free bases or 
pharmaceutical! y acceptable add addition salts. 

The term "steroid" herein includes any compound having 
the steroidal B and C rings, but in which all or part of the A 
ring is missing e.g. ring not closed Qacking the 2- or 
3-position C-atom or both) or takes the form of a cyclopen- 
tane ring. It also includes azasteroids having a ring nitrogen 
atom in place of a ring carbon atom, especially in the A-ring 
such as in 4-azasteroids. 

In general, the compounds of formula (1) are new and 
such compounds per se arc included in the invention. 
However, certain of them have been disclosed as interme- 
diates in the synthesis of certain steroids having a 3-pyridyl 
or 3-pyridonyl group in tiie 17P-position, see J. Wicha and 
M. Masnyk, Bulletin of the Polish Academy of Sciences: 
Chemistry 33 (1-2), 19-27 and 29-37 (1985). The first of 
these papers says that a 17P-side chain of the form 
— C=C-— C=0 or — C^C—- C=N favours cardiotonic 
properties and describes the synthesis of 17f^(3-pyridyl)- 
14P-androst-4-ene-3p,14-diol, while the second uses this 
comjpound to prepare 17P-[3-pyrid-2(lH)onyl]-14p-an- 
drost-4-ene-3p,14-diol. Those final compounds differ from 
those of the present invention by having a saturated D-ting 
and the paper contains no test results. Insofar as certain 
compounds within formula (1) are known as intermediates 
in these syntheses, the invention extends to the compounds 
only for use in therapy. These are 3p-acetoxy-17-(3-pyridy- 
l)androsta-5,14,16-triene and 3p,15a- and 3p.l5P-diac- 
etoxy-17-(3-pyridyl)androsta-5,16-diene. See also J. Wicha. 
et. al., Heterocycles 20. 231-234 (1983 ) which is a pre- 
liminary conmiunication of the first of the above two papers. 

J. Wcha et. al., Bulletin of the Polish Academy of 
Sciences, Chemistry 32 (1-2). 75-83 (1984) have also 
described the preparation of 3p-methoxy-17p-(3-pyridyl)an- 
drostane and pyridone analogues thereof via the intermedi- 
ate 3P-methoxy-17-(3-pyridyl)-5a-androst-16-ene. Accord- 
ingly, tiie invention extends to tiie latter compound only for 
use in ther^y. A preliminary communication of this paper, 
by J. Wcha and M. Masynk, appeared in Heterocycles 16, 
521-524 (1981). 

The invention also includes pharmaceutical compositions 
comprising a compound of formula (1) in association with a 
pharmaceutically acceptable diluent or carrier. The termi- 
nology "pharmaceutical compositions" implies that 
injectible formulations are sterile and pyrogen-firee and 
thereby excludes any compositions comprising the com- 
pound of formula (1) and a non-sterile organic solvent, siich 
as may be encountered in the context of the final stages of 
preparing these above-mentioned compounds of formula (1) 
which have been described in the literature but without any 
therapeutic use being mentioned. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the compounds of the invention the essential structural 
features comprise all of: 
a 3-pyridyl ring in the I7-position 
a ring double bond in the 16,17-position of the D-ring 
the 18-position methyl group 

It is critical that the pyridine nitrogen atom be in the 
3-position, not the 2- or 4-position. It is also critical that the 
pyridine ring be joined directiy to the 17-caTbon atom. This 
criticality is demonstrated by tests of inhibiting activity 
against hydroxylase and lyase (Table 1). The concentration 
of test compound required to achieve 50% inhibition of the 
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enzyme is far greater for the 2-pyridyl, 4-pyri(iyl and 2-py- 
ridylmethyl. compounds tested than for the 3-pyridyl. The 
methods of determination were as described in the Examples 
hereinafter. 

TABLE I 

Effect of variQtions in ihe 17-5ubsUtulcnt on inbibitioii of 
hydroxylase and lyase, demonstrating the criticality of the 
17-substituenl in this invention. 



(2) 



10 



IC50 (pM) 



Type 



Lyase Hydroylase 





2-Pyridyl 

(for comfiarison) 



3-pyridyl 

(present invention) 




N 4-pyTidyl 



(for comparison) 



2-picolyl 

(for comparison) 



0.13 0.32 



0.003 0.004 



ZO 5.0 



>10 >]0 



20 



25 



30 



35 



40 



Note: 

all the compounds of formula (2) tested were poor inhibitors of aromatase: 45 
IC50 >20 ^iM. 

Our modelling of the geometry of the putative transition 
state of the lyase component of the hydroxylase-lyase 
enzyme complex, in the putative mechanism of action of the 
lyase component, suggests that the 16»17-double bond is 50 
essential to allow the 3-pyridine ring to adopt the orientation 
required for co-ordination to the haem group of the hydroxy- 
lase-lyase complex. 

Elsewhere, the D-ring can have any other simple substitu- 
ent. Certain simple substituents are defined in connection 55 
with the preferred general formula (1), but it will be appre- 
ciated that others could be substituted for those of formula 
(1). In the compounds of formula (1), R*^ is preferably 
hydrogen or alkyl of 1 to 3 carbon atoms, R*® hydrogen, 
alkyl of 1 to 3 carbon atoms, fluorine, chlorine, bromine or 60 
iodine, and R hydrogen or methyl, in the 5-position of the 
pyridine ring. 

The remainder of the molecule, designated "X'* in formula 
(1), can be of any kind conventional in steroid chemistry or 
have any other feature known in steroids having anti- 65 
androgenic activity, for example the pyrazole or triazole 
ring, fused to the A ring at the 2- and 3- positions, disclosed 



in the above-cited Specification WO 92/00992, or oxazolc 
ring fused in the same positions. 

By way of example, X can represent the residue of 

androstan-3a- or 3p-ol, 

androst-5-en-3Qt- or 3p-ol, 

androst-4-en-3-one, 

androst-2-ene, 

androst-4-ene, 

androst-5-ene, 

androsta-5,7-dien-3a or 3p-ol, 

androsta- 1 ,4-dien-3-one, 

androsta-3,5-diene, 

estra- 1 ,3,5[1 0]-triene, 

estra- 1 ,3,5 [ 1 0]-Uien-3-ol, 

5a-androstan-3 -one, 

androst-4-ene-3, 1 1 -dione. 

6-fluoroandrost-4-ene-3-one or 

androstan-4-ene-3 ,6-dione 
each of which, where structurally permissible, can be further 
derivatised in one or more of the following ways: 

to form 3-esters, especially 3-alkanoates and -benzoates, 

to have one or more carbon to carbon ring double bonds 
in any of the 5,6-, 6,7-7,8-. 9,11- and 1 1,12-positions 

as 3-oximes 

as 3-methylenes 

as 3-carboxylates 

as 3-nitriles 

as 3-nitros 

as 3-desoxy derivatives 

to have one or more hydroxy, halo, C,,4-alkyl, trifluo- 
tomethyl. Cj^-alkoxy, Cj^-alkanoyloxy, benzoyloxy. 
0x0, methylene or alkenyl substituents in the A, B or 
C-ring 

to be 19-nor. 

Preferred Ci.4-alkyl and alkoxy groups are methyl and 
ethoxy. 

Preferred Ci.4-alkanoyloxy groups are acetoxy and pro- 
panoyloxy. 

Preferred halo groups are fluoro, bromo and chloro and 
the preferred substitution position is the 6-position. 

The substituents include, for instance, 2-fluoro. 4-fluoro, 
6-fluoro, 9-fluoro, 3-trifluoromethyl, 6-methyl, 7-methyl, 
6-0x0, 7-0X0, 11-0X0, 6-methylene, 11 -methylene, 4-hy- 
droxy, 7-hydroxy, II -hydroxy or 12-hydroxy, each in any 
appropriate epimcric form, and, subject to structural com- 
patibility (well known in general steroid chemistry), in any 
combination of two or more such groups. 

Compounds which are likely to be unstable are considered 
excluded from consideration. Such compounds will be evi- 
dent to steroid chemists. Compounds having esoteric sub- 
stituents likely to interfere with the stereochemical align- 
ment of the steroid molecule with the enzymes to be 
inhibited, by virtue of steric or electronic distribution effects, 
are to be avoided. For example, a 2,3,5,6-tetrafluoro-4- 
trifluoromethylphenoxy substituent in the 3-posilion is not 
recommended. Androst-5-en-3p-ol having such an ether 
substituent in place of the SP-hydroxy group has been shown 
to be a very poor inhibitor for lyase and hydroxylase. 

The currently preferred compounds of formula (1 ) include 
those which are saturated and unsubstituted at the 11- and 
12-positions and which therefore are of the general formula 
(3): 
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carbon atoms, most preferably elhyl or methoxy, or T) and 
7? together represent an alkylenedioxy group of 2 or 3 
carbon atoms and R is as defined above and carrying out said 
cross-coupling reaction. 
5 The palladium complex-catalysed cross-coupling reaction 
of the 17-substituted steroid with the boron compound is 
believed to involve the steps indicated in the following 
illustrative reaction scheme 1 (Pyi=3-pyiidyl). The pyridyl 
anionic species is provided by the boron compound. 



10 



wherein Q represents the residue of A. B and C rings of 
asteroid, and R is a hydrogen atom or an alkyl group of 1-4 
carbon atoms. 

However, 11- and/or 12-substituted compounds are also 
active. Particularly preferred are ll-oxo and llp-hydroxy 
derivatives of compounds of formula (3). 

Specifically preferred compounds of the invention com- 
prise 

1 7-(3-pyridyl)androsta-5, 1 6-dien-3 ^ol, 
1 7-(3-pyridyI)androsta-3,5, 1 6-triene, 
1 7-(3-pyridyl)androsta-4, 1 6-dien-3-one, 
17-(3-pyridyl)estra-l,3,5[10i,16-tetraen-3-ol. 
1 7-(3 -pyridy l)-5a-androst- 1 6-en-3 a-ol 
and their acid addition salts and 3-esters. 

Other notable compounds of the invention comprise 
1 7-(3 -pyridyl)-5a-androst- 1 6-en-3-one, 
1 7-(3-pyridyl)-androsta-4, 16-diene-3,l 1 -dione. 
17-(3-pyridyl)-androsta-3,5.16-trien-3-ol, 
6a- and 6p-fluoro-17-(3-pyridyl)androsta-4,16-dien-3-one 
1 7-(3-pyridyl)androsta-4, 1 6-dien-3,6-dione, 
17-[3-(5-methyl pyridyl)]androsta-5,16 dien-3P-ol 
3 a-trifluoromethyl- 1 7-(3-pyridyl)androsta- 1 6-en-3P-ol 
and their acid addition salts and 3-esters. 

Insofar as certain compoimds within formula (1) are 
known per se and these are compounds which are less easy 
to prepare than many of the others, a preferred class of 
compounds of formula (1) is those which do not have a 
3P-alkoxy group, a 14,15-double bond or a 15-ester group. 

The compounds of formula (1) can be prepared by a 40 
method which is in itself novel and inventive. Starting from 
a 17-0X0 compound of general formula (4): 




wherein X, R*"*, R^^ and R*^ are as defined above and any 
other 0x0 groups and hydroxy groups in the molecule are 
first appropriately protected, ^e method comprises replac- 
ing the 17-hydroxy group of compound (4) in its enol form 
by a leaving group (L) which is capable of being replaced by 
a 3-pyridyl group in a palladium complex-catalysed cross- 
coupling reaction with a pyridyl ring-substituted boron 
compound of formula (5): 



35 



(4) 



45 



50 
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(5) 



■ 0 

BZ>Z? 

wherein and independently represent hydroxy or 
alkoxy or alkyl of 1-4 carbon atoms each, preferably 1-3 
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Scheme 1 
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PPh3 




^©OSOaCFj 



PPh3 



The replacement of the 17-enol group can be, for 
example, to form a 16,17-ene trifluoromethanesulphonate 
rtriflate") of formula (6): 



O— SO2CF3 



(6) 



RJ6 



or a 17-iodo or bromo-16,[17]-ene (a "vinyl halide") of 
formula (7): 



a) 



(Hal=I or Br) 

Compoimds of formula (6) can be prepared by reacting 
the 17-0X0 compound of formula (4) with an enol ester- 
forming trifluoromethanesulphonic acid derivative such as 
the anhydride, see S. Cacchi, E. Morera and G. Ortar, 
Tetrahedron Letters, 25, 4821 (1984). The 17-oxo compound 
can be considered notionally to exist in the enol form, the 
reaction being one of esterification of the enol. 

For the preparation of the 17-positJon derivatives of 
formula (6) or (7) any necessary protection of other groups 
in the molecule may be first carried out. For example in the 
triflate route hydroxyl groups are conveniently protected as 
their acetates, whilst in the vinyl halide route the 3-oxo 
group of steroids can be selectively protected as their 
perfluorotolyl enol ethers, see M. Jarman and R. McCague, 
J.Chem. Soc. Perkin Trans. 1, 1129 (1987), 
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Compounds of formula (7) can be prepared by first 
hydrazinating the 17-oxo compounds of formula (4) by a 
standard method to form the 17-hydrazone, which is then 
reacted with bromine or iodine in the presence of an amine 5 
or guanidine base, see D. Barton, G. Bashiardes and J. 
Fourmy, Tetrahedron Letters, 24, 1605 (1983). 

The 17-position derivative (whether trifiate or vinyl 
halide) is then reacted with the boron compound of formula 10 
(5) using as catalyst a palladium(O) phosphine complex, for 
example teirakis(triphenylphosphine)palladium(0), or a pal- 
ladium (11) phosphine complex which is reducible in situ to 
a palladium(O) phosphine species, especially bis(triph- 
cnylphosphine)palladium (II) chloride. 

SUMMARY OF THE INVENTION 20 

The vinyl halide route, via a compound of formula (7). is 
particularly well suited to the preparation of 3P-acyloxy-16. 
17-cne-17-(3-pyridyl) steroids, especially the preferred 25 
compound. 3p-acetoxy- I7-(3-pyridyl)androsta-5,16-diene, 
of formula (8): 




but using the unprotected 3p-hydroxy compound as starting 
material. By-products can be reduced either (a) by keeping 
the proportion of organoboron compound (borane) used in 
the cross-coupling reaction within the range 1.0 to 1.2 
equivalents per equivalent of steroid or (b) by crystallising 
the reaction produa of the aoss-coupling reaction from a 
mixture of acetonitrile and methanol. This route via the vinyl 
iodide intermediate is therefore amenable to large scale 
synthesis, and is shown in Scheme 2 below. 

Scheme 2 



O N— NH2 




l2orBr2/ 
amine or 
guanidine base 
(lit ref. given) 

\1/ 65 
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-continued 

Scheme 2 



R 




Palladium (O)— 
PhjP complex 
e.g. from Pda2(Ph3P)2 



The principle of this aspect of the invention may be 
expressed as a method of preparing a 3p-hydroxy- or 
3 P-(lower acyloxy)- 16,1 7-ene- 1 7-(3-pyridyl)-substituted 
steroid, wherein the 3P-(lower acyloxy) group of the steroid 
has from 2 to 4 carbon atoms, which comprises subjecting 
a 3P-hydroxy- 16,1 7-ene- 17-iodo or-bromo steroid to a pal- 
ladium complex-catalysed cross-coupling reaction with a 
(3-pyridyi)-substituted borane, in which the pyridine ring is 
substituted at the 5-position by an alkyl group of 1 to 4 
carbon atoms or is unsubstituted thereat, especially with a 
said borane of formula (5), wherein R is a hydrogen atom or 
an alkyl group of 1-4 carbon atoms and 1) and inde- 
pendently represent hydroxy or alkoxy or alkyl or 1-3 
carbon atoms each or 7) and together represent an 
alkylenedioxy group of 2 or 3 carbon atoms, in a proportion 
of at least 1.0 equivalent of boron compound per equivalent 
of steroid, in an organic liquid, which is a solvent for the 
3 p-hydroxy steroidal reaction product, and optionally esteri- 
fying the 3p-hydroxy reaction product to the 3P-acyloxy 
ester, which method comprises feature (a) or (b) above. 

Preferably the vinyl iodide or bromide is unsubstituted in 
the 14, 15 and 16-positions, in which case it can be prepared 
from dehydroepiandrosterone (DHEA). In the hydrazination 
it is preferable to use hydrazine hydrate together with a 
catalytic amount of a proton provider which is most pref- 
erably hydrazine sulfate. 

The hydrazone is preferably iodinated with iodine or 
brorainated with bromine in the presence of a strong base 
such as a tetraalkylguanidine, especially tetramethylguand- 
ine which is cheaply and readily available. 

In the cross-coupling reaction, the boron compound is 
preferably a diethylborane or a dimethoxyborane (Z*=Z^=Et 
or OMe). Other boranes include those in which the boron 
atom is part of a cyclic ether ring e.g. as in Z\ Z^l,2- 
ethylenedioxy or 1,3-propylenedioxy, In embodiment (a) of 
this aspect of the invention the proportion of borane added 
is at least LO, but no more than 1.2 equivalents of boron per 
equivalent of steroid, preferably about 1.1, but in the 
embodiment (b) a higher proportion is preferred, e.g. from 
1,2:1 to 1.5:1 equivalents of boron compound to steroid. The 
higher proportion will give the better yield of product but 
also more of the contaminating boron, phosphine and/or 
palladium compounds. According to embodiment (b), how- 
ever, these are removed with the acetonitrile solvent. In 
either embodiment, the palladium compound is a palladium 
(0) phosphine complex such as tetrakis(triphenylphosphine) 
palladium (0) or a compound reducible to a palladium (0) 
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phosphine species, especially bis(triphenylphosphine) pal- 
ladium (II) chloride. The reaction vessel is preferably purged 
with an inert gas, especially argon or nitrogen, to minimise 
the possibility of oxidation with a corresponding redox 
reduction of palladium to the metallic state. 

The cross-coupling reaction is preferably carried out in 
two phases, one aqueous, one organic. The organic phase 
comprises an organic solvent for the 3p-hydroxy steroidal 
reaction product, especially tetrahydrofuran (THF). Other 
cyclic ethers such as dioxane could be used in place of THF. 
Preferably, a nucleophilic activator, such as sodium carbon- 
ate, is used, in which case it is normally present in the 
aqueous phase. 

After the reaction, inorganic salts can be removed by first 
adding another organic solvent, preferably diethyl ether, 
which is a solvent for the organoboron contaminants pro- 
duced in the reaction product, and miscible with the first- 
mentioned organic solvent (e.g. THF), but inuniscible with 
water, whereafter the organic, e.g. THF-diethyl ether, phase 
and water (aqueous phase) can be separated. After this 
separation, various work-up procedures are operable. In one 
procedure, particularly suited to embodiment (a), the THF 
and diethyl ether are removed, e.g. evaporated as a mixture, 
and the remaining reaction product is washed with a third 
organic solvent, which can be diethyl ether, preferably 
cooled to below room temperature, most espedaJly to lO** C. 
or lower. The third organic solvent is one in which the 
3P-hydroxy steroid reaction product has a low solubility and 
which, importantly, removes the ot:ganoboron compound/s 
(and also the contaminating phosphine and palladium com- 
pound/s). Diethyl ether is preferred. 

A different work-up procedure, used in embodiment (b). 
comprises crystallisation from acetonitrile/methanol. Aceto- 
nitrile is a prefeired crystallisation solvent to keep boron 
compound as well as palladium compound in solution and is 
therefore used in an excess over methanol e.g. an excess of 
at least 5:1 and preferably about 8:1 by volume. 

To prepare the 3P-acyloxy (alkylcarbonyloxy) com- 
pounds, of which the acetoxy compound is preferred, stan- 
dard acylating (acyl-esterification) agents such as acetyl, 
propionyl or butyryl chloride or anhydride can be used, lie 
final esterification product may be crystallised direct from 40 
hexane, rather than from ethanol/water followed by hexane. 
Preferably, the work-up procedure comprises reverse phase 
chromatography, i.e. using a relatively lipophilic solid 
phase. In this procedure, the chief by-product, a bis-steroidal 
compound, is preferentially retained on the solid phase and 
can be eluted with a good separation from the desired 
product. 

Further compounds of the invention can be prepared by 
standard steroid to steroid inter-conversion chemistry, so 
long as the D-ring chemical structure is not affected thereby. 
If the D-ring structure is likely to be affected, it would 
usually be necessary to prepare the desired compound de 
novo. i.e. by choosing the appropriate starting compound of 
formula (4), protected if necessary, and carrying out the 
reactions of 17-substitution of the enol and cross-coupling 
with the boron compound as described above. 

By way of example, the 3-esters of asteroid 3-ol with an 
alkanoic acid of 1 to 6 carbon atoms, or a cycloalkanoic acid 
or aralkanoic acid such as phenylacetic or phenylpropionic 
acid, an aroic acid such as benzoic acid, or other simple 
organic acid such as methanesulphonic acid, can be con- 
verted into the 3-ol or the 3-ol to the 3-ester. Other examples 
of simple conversions which would not affect the D-ring 
structure are 

i) Oppenauer oxidation using cyclohexanone and aluminium 
isopropoxide to convert 3-hydroxy to 3-oxo steroids and 
notably A^**-3-hydroxy to A'^'^-S-oxo steroids; 
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ii) Wittig olefination to convert oxo groups to methylene 
groups [D. D. Evans et al., J. Chtm, Soc, 4312-4317, 
(1963)1; 

iii) Oxidation of A^-3p-hydroxy to A'*-3,6-dione steroids 
using N-methylmorpholine N-oxide and tetra-n-propy- 
lammonium perruthenate catalyst [M. Moreno et al., 
Tetrahedron Letters, 32, 3201-3204. (1991)]; 

iv) 6-Methylenation of A'*-3-oxo steroids using formalde- 
hyde dimethylacetal [K. Annen et al., Synthesis, 34-40 
(1982)]; 

v) Conversion of A'*-3-oxo to 4,4-dimethyl-A^-3-oxo, A^*"*- 
3-0X0, A^'^'^-S-oxo. 7a-methyl-A'*-3-oxo. A^-*-3-oxo, 
6-chloro-A-'***^-3-oxo, A^'*-2.3-isoxa2ole, ea-melhyl-A"*- 
3-0X0 and A'*-3-desoxy; A^-3p-ol to 5a-fiuoro-6-oxo, 
5a,6,6-trifluoro, 6,6-difiuoro and 6a-fluofo-A'*-3-oxo; 
and 11-0X0 to 11 -hydroxy and A^-" steroids [D. Lednicer 
and L. A. Mitscher, The Organic Chemistry of Drug 
Synthesis, Is. 2 and 3. Wiley (1980 and 1984)] or 

vi) Electrophilic fluorination of steroids using N-Quoropy- 
ridinium reagents [T. Umenoto et al.. Organic Synthesis 
69, 129-143 (1990)]. 

The compounds of formula (1) may be prepared as salts, 
e.g. the hydrochloride and converted to the &ee base form 
and thereafter to such other conventional pharmaceutically 
acceptable salts as acetates, citrates and lactates, as may 
seem appropriate. 

The present invention also provides a pharmaceutical 
composition which comprises a therapeutically effective 
amount of a compound of the invention, in association with 
a therapeutically acceptable carrier or diluent. The compo- 
sition of the invention can, for example, be in a form suitable 
for parenteral (e.g. intravenous, intramuscular or intracavi- 
tal), oral, topical or rectal administration. Pardcular forms of 
the composition may be, for example, solutions, suspen- 
sions, emulsions, creams, tablets, capsules, lipsomes or 
micro-reservoirs, especially compositions in orally ingest- 
ible or sterile injectable form. The preferred form of com- 
position contemplated is the dry solid form, which includes 
capsiiles, granules, tablets, pills, boluses and powders. The 
solid carrier may comprise one or more excipients, e.g. 
lactose, fillers, disintegrating agents, binders, e.g. cellulose, 
carboxymethylcellulose or starch or anti-stick agents, e.g. 
magnesium stearate, to prevent tablets from adhering to 
tabletting equipment. 'Htblets, pills and boluses may be 
formed so as to disintegrate rapidly or to provide slow 
release of the active ingredient. 

The present invention also includes a method of treating 
androgen- and oestrogen-dependent disorders, especially 
tumours, and most especially pro static tumours, in the 
mammalian body, which comprises administering a com- 
pound of the invention to a mammalian patient in a thera- 
peutically effective dose, e.g. in the range 0,001-0.04 
mmole/kg body weight, preferably 0.001-0.01 mmole/kg, 
administered daily or twice daily during the course of 
treatment. This works out (for humans) at 20-800 mg/pa- 
tient per day. The preferred use is in treating prostatic cancer. 
Another use is in treating breast cancer. 

The following Examples illustrate the invention. 

EXAMPLE 1 

(a) 3P-Acetoxyandrosta-5,16-dien-17-yl trifluoromethane- 
sulphonate 

To a stirred solution of dehydroepiandn)sterone-3-acetate 
(24.8 g. 75 mmol) in dry dichloromethane (500 nal) con- 
taining 2,6-di-t-butyl-4-methylpyridine (18.5 g, 90 mmol) 
was added trifluoromcthanesulphonic anhydride (12.6 ml. 
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75 mmol). After 12 h the mixture was filtered and washed 
with water (50 ml), dried (MgS04), and the solvent evapo- 
rated. Chromatography, on elution with light pelroleum- 
dichloromethane (6:1). gave firstly androsta-3,5,16-trien-17- 
yl trifluoromethanesulphonate (3.02 g, 10%) as an oil. 5 
*H-NMR(CDCl3) inter alia 50.99 (SH.s.lS-CHj), 1.02(3H, 
s,19-Cli3). 5.39(lH,m,6-H), 5.59(1 H.m,16-H). 5.62(lH.m, 
3-H). 5.93(lH.dmJ 9.4 Hz,4-H); MS m/z 402(M^). Further 
elution with light petroleum-dichloromethane (3:1) afforded . 
the title compound (20.1 g, 58%) which crystallised from lO 
hexane, m.p. 75°-76** C. *H-NMR(CDCl3) inter alia 
8l.00(3H,s, I8-CH3), 1.06(3H, s,19-CH3). 2.04(3H,s,C 
H3CO2). 4.59(lH,m.3a-H), 5.39(lH,dmJf 4.9 Hz.6-H)> 
5.58(lH.m,16-H). Anal. Calcd: C,57.13; H,6.32; S,6.93. 
Found: C,57.29; H,6.31; S,6.96%. I5 
(b) 3P-Acetoxy- 1 7-(3-pyridyl)androsla-5, 1 6-diene 

Diethyl(3-pyridyl)borane (3.38 g, 23 mmol) from Aldrich 
Chemical Co. Ltd. was added to a stirred solution of 
3P-acetoxyandrosta-5, 1 6-dien-l 7-yl trifluoromethane- 
sulphonate (6.94 g, 15 mmol) in THF (75 ml) containing 20 
bis(triphenyIphosphine)panadium(n) chloride (0.105 g, 
0.15 nmiol). An aqueous solution of sodium carbonate (2M, 
30 ml) was then added and the mixture heated, with stirring, 
by an oil bath at 80° C. for 1 h. and allowed to cool. The 
mixture was partitioned between diethyl ether and water, the 25 
ether phase was dried (Na2C03), filtered through a short 
plug of silica, and concentrated. Chromatography, on elution 
with light petroleum-diethyl ether (2:1). aflForded the title 
compound (4.95 g, 84%) which crystallised from hexane, 
m.p. 144°-145'' C, ^H-NMR(CDCl3) inter alia 61.05(3H,s, 30 
I9-CH3), 1 .08(3H.s,18-CH3), 2,04(3H,s,CH3CO2), 
4.60(1 H,m,3a-H), 5.42(lH,dm. J 4.7 Hz,6-H), 5.99(lH4n, 

16- H), 7.23(1 H,m.Py 5-H) 7.65(lH,m.Py 4-H), 8.46(lH,m, 
Py 6-H), 8.62(lH,m.Py 2-11). Anal. Calcd: C. 79.75; H. 8.50; 

N. 3.58. Found: C, 79.78; H, 8.52; N, 3.54%. 35 

EXAMPLE 2 

17- (3-Pyridyl)androsta-5,16-dien-3P-ol 

To a solution of 3P-acetoxy-17-(3-pyridyl)androsta-5,16- ^ 
diene (4.90 g, 12.5 mmol) in methanol (50 ml) was added an 
aqueous solution of sodium hydroxide (10% w/v, 10 ml) and 
the mixture heated, with stirring, on an oil bath at 80° C. for 
5 min., then allowed to cool. The mixture was poured into 
water, neutralised with hydrochloric acid (IM). rebasified 
with saturated sodium bicarbonate solution, and extracted 
with hot toluene (3x100 ml). The toluene extracts were 
combined, dried (Na2C03), and concentrated. Chromatog- 
raphy, on elution with toluene-diethyl ether (2:1) afforded 
the title compound (3.45 g, 79%) which crystallised from 
toluene, rap 228°-229° C; ^H-NMR (CDCI3 inter alia ^" 
61.05(3H.s,19-CH3), 1.07(3H.s,18.CH3). 3.54(lH,m,3a- 
H), (5.40H.dmJ 5.0 Hz, (S-H), 5.99(lH.m.l6-H), 7.22(1H, 
m,Py5-iD. 7.65(lH.m.Py 4-H). 8.46(lH.m.Py 6-H), 
8.62(lH,m.Py 2-H). Anal. Calcd: C, 82.47; H. 8.94; N, 4.01. 
Found: C, 82.40; H, 8.91; N, 3.97%. 
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EXAMPLE 3 

17-(3-Pyridyl)androsta-3,5, 1 6-triene 

The method followed that described in Example 1 , using 60 
in step (b) diethyl(3-pyridyl)borane (0.88 g, 6.0 mmol), 
androsta-3,5,16-trien-17-yl trifluoromethanesulphonate 
(2.01 g, 5.0 mmol), prepared in step (a). THF (25 ml), 
bis(triphenylphosphine)palladium(II) chloride (35 mg, 0.05 
mmol), and aqueous sodium carbonate (2M, 10 ml). Chno- 65 
matography, on elution with dichloromethane, afforded the 
title compound (1.39 g, 84%) which crystallised from hex- 



ane. m.p. 110°-112° C. *H-NMR (CDCI3) inter alia 
51.02(3H.s.l9-CH3), 1.07(3H,s,18.CH3), 5.44(1 H,m,6-H), 
5.61(lH,m.3-H). 5.95(lH,dm, J 9.8 Hz. 4-H). 6.01(lH.m. 
16-H), 7.23(lH,m.Py 5-H). 7.66(lH.m.Py 4-H). 8.46(lH,m, 
Py 6-H). 8.63(lH,m,Py 2.H); MS m/z 331 (M^). 

EXAMPLE 4 

(a) 3-[2,3,5,6-tetrafluoro-4-(trifluoromethyl)phenoxy]an- 
drosta-3,5,1 6-trien-17-yl trifluoromethanesulphonate 

The method followed that described in Example 1(a) but 
using 3-[2.3,5.6-tetrafluoro-4-(trifluoromethyl)phenoxy]an- 
drosta-3,5-dien-17-one (5.03 g, 10 nmiol), prepared as 
described in M. Jarman and R. McCague, J. Chem. Soc. 
Perkin Trans. 1. 1129 (1987). dichloromethane (80 ml). 
2,6-di-t-butyl-4-methylpyridine (2.87 g, 14 mmol). and tri- 
fiuoromethanesulphonic anhydride (1.85 ml, 11 mmol). 
Chromatography, on elution with light petroleum-dichlo- 
romethane ( 1 0: 1 ). afforded the title compound ( 1 .93 g, 30%) 
which crystallised from ethanol. m.p. 106°-107° C. 
^H-NMR (CDCI3) inter alia 51.02(6H.s,18 and I9-CH3). 
5.16(lH,s,4.H). 5.28(lH,m,6-H), 5.59(lH,m.l6-H); MS 
m/z 634 (M""), 

(b) 3-[2,3,5,6-tetrafluoio-4-(trifluoromethy])phenoxy]-l 7- 
(3-pyridyl)androsta-3,5, 1 6-triene 

The method essentially followed that of Example 1(b) but 
using diethyl (3-pyridyl)borane (0.44 g, 3.0 mmol), 3-[2,3, 
5.6-tetTafluoro-4-(trifluoTDmethyl)phenoxy]andTOSta-3,5, 
16-trien-17-yl trifluoromethanesulphonate (1.27 g, 2.0 
mmol). THF (10 ml), bis(triphenylphosphine)palladium(II) 
chloride (70 mg, 0.1 mmol), and aqueous sodium carbonate 
(2M, 5 ml). C^omatography, on elution with light petro- 
leum-diethyl ether (3:1), afforded the title compound (0.82 
g, 73%) which crystallised from hexane, ntp. 1 66.0*^-166.5° 
C. 'H-NMR (CDCI3) inter alia 5l.05(3H,s,19-CH3). 
1.07(3H,s.l8-CH3). 5.18(lH,s,4-H), 5.32(1 H,m,6-H). 
6.01(lH,m,16-H), 7.23(lH,ra,Py 5-H), 7.66(lH,m,Py 4-. 
H). 8.47(lH,m,Py 6-H), 8.63(lH,m4^ 2-H). Anal. Calcd: C. 
66.07; H, 5.01; N, 2.49; F, 23.60. Found: C. 65.97; H, 5.02; 
N. 2.47; F, 23.41%. 

(c) 1 7-(3-Pyridyl)androsta-4,l 6-dien-3-one 

To solution of 3-[2,3,5,6-tetrafluoro-4-(trifiuorometh- 
yl)phenoxy]-17-(3-pyridyl)androsta-3.5.1 6-triene (0.423 g, 
0.75 mmol) in THF (5 ml) was added ethanol (5 ml) 
followed by aqueous hydrochloric acid (IM, 5 ml) and the 
mixture heated, with stirring, by an oil bath at 65° C. for 48h 
and allowed to cool. The mixture was poured into water (20 
ml), neutralised with aqueous sodium hydroxide (IM), and 
extracted with diethyl ether (3x30 ml). The ether extracts 
were combined, dried (NajCOj). and concentrated. Chro- 
matography, on elution with diethyl ether, afforded the title 
compound (185 mg, 71%) which crystallised from diethyl 
ether, m.p. HS^-ISO" C. IR vmax 1674 cm"; *H-NM- 
R(CDCl3) inter alia 51.07(3H.s.l8-CH3). 1.24(3H,s,19-C 
H3). 5.76(lH.s.4-H). 5.99(lH,m,16-H). 7.23(lH4nJ>y 5- 
H). 7,64(lH.m,Py 4-H). 8.47(lH.m,Py 6-H). 8.62(lH,m,Py 
2-H); MS m/z 347 (M''). 

EXAMPLE 5 

(a) 3-Acetoxyesira-l,3,5[10],16-letraen-17-yl trifluo- 
romethanesulphonate 

The method followed that described in Example 1(a), but 
using oestrone-3-acetate (4.69 g, 15 mmol), dichlo- 
romethane (120 ml), 2,6-di-t-buty]-4-methylpyridine (4.00 
g, 19.5 nrniol). and trifiuoromethanesulphonic anhydride 
(2.8 ml, 16.5 mmol). Chromatography, on elution with light 
petroleum-dichloromethane (3:1), afforded the dtle com- 
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pound (5.21 g, 78%). ^H-NMRCCDCls) inter alia 81.00(3H. 
s,18-CH3), 2.29(3H,s.CH3C02), 5.62(lH,in, 16-H). 
6.8l(lH.m,ArH), 6.85(1 H,mArH), 7.26(1 H,m,ArH). Anal. 
Calcd. for CaiHaaOjFaSi.V^HjO: C, 55.62; H, 5.34. Found: 
C. 55.58: H. 5.14%. 5 
(b) 3- Acetoxy- 1 7-(3-pyridyl)estra- 1 ,3,5[10], 1 6-tetraene 

The method followed that described in Example 1(b). but 
using diethyl(3-pyridyl)borane (1.65 g, 11,2 mmol), 3-ac- 
etoxyestra- 1 .3.5[ 1 0] , 1 6-tetraen- 1 7-yl trifluoromethane- 
sulpbonate (3.56 g. 8.0 mmol), THF (40 ml). bis(lriph- 10 
enylphosphine)palladium(II) chloride (56 mg, 0.08 mmol), 
and aqueous sodium carbonate (2M, 15 ml). 

Chromatography, on elution with light petroleum-diethyl- 
ether (2:1) afforded the title compound (2.40 g, 80%). 
'H-NMR(CDCl3) inter alia 5l.04(3H, s.lS-CH). 2.29(3H, s. 15 
CHaCOz), 6.03(lH.m,16-H), 6.82(lH,m,ArH). 6.85(lH,m, 
ArH). 7.24(lH,m,Py 5-H). 7.29(1 H.m,ArH). 7.69(lH,mJPy 
4-Ii). 8.48(lH.mJ>y 6-H), 8.65(lH,mJ>y 2-H); MS m/z 373. 
(M^). 

20 

EXAMPLE 6 

1 7-(3-Pyridyl)estra- 1 .3,5 [ 1 0], 1 6-tetraen-3-ol 

The method followed that described in Example 2, but 
using 3-acetoxy-17-(3-pyridyl)estra-l,3.5[10].16-tetraene 25 
(2.36 g, 6.3 mmol). methanol (40 ml), aqueous sodium 
hydroxide (10% w/v, 5 ml), and the mixmre was heated at 
80** C. for 10 min. Chromatography, on elution with tolucne- 
methanol (8:1). afforded the title compound (1.40 g, 67%) 
which crystallised from toluene, m.p. 256**-258'* C: 30 
^H-NMR(DMSO) inter alia 61.01(3H,8,18-CH3), 6.15(1H, 
m.l6-H), 6.47(lHAn.ArH), 6.52(lH.m.ArH). 7.04(1H^, 
ArH), 7.35(iH,m,Py 5-H), 7.79(lH,m,Py 4-H). 8.45(lH,m, 
Py 6-H), 8.62(lH,m,Py 2-H). Anal. Calcd: C, 83.34; H, 7.60; 
N, 4.23. Found: C, 83.39; H, 7.78; N, 4.06%. 35 

EXAMPLE 7 

3 a- Acetoxy- 1 7- (3-py ridyl)-5a-androst- 1 6-ene 

The method followed that described in Example 1 . using 40 
in step (b) diethyl(3-pyridyl)borane (1.41 g, 9.6 mmol), 
3 a-acetoxy-5 a-androst- 1 6-en- 1 7-yl trifluoromethane- 
sulphonate (3.44 g, 7.4 nrniol), prepared firom the 3a-ac- 
etoxy-5a-androstan-17-one by the method of step (a), THF 
(40 ml). bis(triphenylphosphine)palladium(II) chloride (52 45 
mg, 0.07 mmol), and aqueous sodium carbonate (2M, 15 
namol). Chromatography, on elution with light petroleum- 
diethyl ether (2:1). afforded the title compound (2.39 g. 
82%), ^H-NMR (CDCI3) inter alia 50.85(3H,s. 19-CH3), 
1.01(3H,s.l8-CH3), 2.06(3H.s.Ql3CO2), 5.02(lH,m.3P-H), 50 
6.00(lH,m,16-H), 7.24(lH.m,Py 5-H). 7.68(lH4n.Py 4- 
H), 8.47(lH4nJPy 6-H). 8.63(lH,m.Py 2-H); MS m/z 393 
(M^. 



EXAMPLE 8 



55 



1 7-(3-Pyridyl)-5a-androst- 1 6-en-3a-ol 

The method followed that described in Example 2. but 
using 3a-acetoxy-17-(3 -pyridyl)-5a-androst-l 6-ene (2.33 
g, 5.9 nmiol), methanol (40 ml), aqueous sodium hydroxide 60 
(10% w/v, 8 ml), and the mixture was heated at 80** C. for 
20 min. Chromatography, on elution with toluene-methanol 
(40:1 ), afforded the title compound (1.62 g. 78%) which 
crystallised from toluene, m.p. 198°-199*' C; ^H-NM- 
R(CDCl3) inter alia. 50.84(3H.s.l9-CH3), 1.00(3H.s,18-C 65 
H3). 4.06(lH.m,3p-H), 5.97(lH.m.l6-H). 7.21(lH.m.Py 5- 
H)» 7.64(lH,mJ>y 4-H). 8.45(lH,mJPy 6-H). 8,61(lH,m.Py 



2-H). Anal. Calcd: C, 82.00; H.9.46; N.3.99. Found: 
C,81.78; H,9.47; N.3.96%. 

EXAMPLE 9 

1 7- (3-Pyridyl)-5a-androst- 1 6-en-3-one 

From a solution of 17-(3-Pyridyl)-5a-androst-16-en-3a- 
ol (1.05 g, 3.0 mmol) in dry toluene (60 ml) and cyclohex- 
anone (10 ml) was distilled off part of the solvent (20 ml) to 
eliminate moisture. After allowing to cool to 90° C, alu- 
minium isopropoxide (1 .02 g, 5.0 mmol) was added and the 
mixture healed under reflux for 90 min. then allowed to cool. 
The mixture was diluted with diethyl ether (250 ml), washed 
with aqueous trisodium citrate (15% w/v; 2x30 ml), dried 
(NajCOj), and concentrated. Chromatography, on elution 
with toluene-methanol (40:1), afforded the title compound 
(0.90 g, 86%) which crystallised from toluene, nLp. 
190*^-192° C. IR vmax 1713 cm"*; ^H-NMR (CDCI3) inter 
aUa 51.04 (3H.S.I9-CH3). 1.07 (SH.s.lS-CHj), 5.98 (1H,M, 
16-H). 7.22 (lH.m,Py 5-H). 7.64 (lH.m,Py 4-H), 8.46 
(lH,mJ>y 6-H). 8.61 (lH,m,Py 2-H); MS m/z 349 (M+). 
Anal. Calcd: C.82.47; H,8.94; N,4.01. Found: C,82.00; 
H,8.94; N.3.84[{ljf44a 
EXAMPLE 10 

a) 3-(teTt-Butyldimethylsiloxy)andiosta-3,5-diene- 11,17- 
dione 

To a solution of adrenosterone (6.0 g, 20 mmol) in dry 
dichloromethane (120 ml) was added triethylamine (8.4 ml, 
60 mmol) followed by tert-butyldimethylsilyl trifluo- 
iDmethanesulfonate (5.0 ml, 22 mmol) and the mixtore 
stirred at room temperature for 3 h. The dichloromethane 
was evaporated and the residue redissolved in diethyl ether 
(100 ml), then allowed to stand for 30 min. after which time 
an oil separated. The ether phase was decanted off the oil and 
the solvent evaporated to give the title compound which was 
useddirecUy in step (b). IR vmax 1705. 1747 cm~^ *H-NM- 
R(CDa3) inter alia 50.12 (6H,s.Me2Si). 0.85 (3H.S.18-C 
H3). 0.92 (9H,s.'BuSi) 1.17(3H.s,19-ai3). 4.73 (lH,dm. J 
6.9 Hz, 6-H). 5.36 (lH,m,4-H). 

b) 13-(tert-Butyldimethylsiloxy)-l l-oxo-androsta-3,5,1 6- 
trien-17-yl trifluoromethariesulfonate 

To a solution of the product from step (a) in dry THF (100 
ml), cooled to -78° C, was added a freshly ' prepared 
solution of lithium diisopropylamide [prepared by adding 
n-butyllithium (1.6M; 13.8 ml, 22 mmol) in hexane to a 
solution of diisopropylamine (3.1 ml, 22 mmol) in dry THF 
(25 ml) at -18** C] and the resultant yellow solution stirred 
at -78° C. for 30 nrin. A solution of N-phenyltrifluo- 
romethanesulfonimide (7.15 g, 20 mmol) in dry THF (20 ml) 
was then added and after an additional 1 h. at -78° C. was 
allowed to reach ambient temperature. The reaction mixture 
was poured into water (200 ml) and extracted with diethyl 
ether (2x200 ml), the combined ether extracts were washed 
with water (20 ml), dried Na2C03), and concentrated to give 
the title compound which was used directly in step (c). IR 
vmax 1710 cnr\ 'H-NMR (CDCI3) inter alia 50.13 (6H. 
-S,Me2Si). 0.92 (9H.s,'Bu Si), 1.35 (6H,2s.l8-CH3 and 19- 
CH3), 4.75 (lH,m,6-H) 5.38 (1H.S.4-H), 5.68 (lH.m,16-H). 

c) 3-(tert-Butyldimethylsiloxy)- 1 7-(3-pyridyl)androsta-3,5, 
16-trien-ll-one 

TTie method essentially followed that described in 
Example 1(b), but using the 13-(tert-butyldimethylsiloxy)- 
1 l-oxo-androsta-3,5,1 6-trien- 17-yllrifluoromethane- 
sulfonaie from step (b), diethyl (3-pyridyl)borane (3,53 g, 24 
nmiol); THF (100 ml), bis(triphenylphosphine)palladium 
(II) chloride (280 mg, 0.4 mmol), and aqueous sodium 
carbonate (2M;50 ml). Following work-up as described in 
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Example 1(b) the title compound was obtained, which was 
used directly in step (d). IR vmax 1705 cwtK *H-NMR 
(CDCI3) inter alia 50,13 (3H,s,Me2Si), 0.93 (9H,s/BuSi). 
0.99 (3H,s.l8-CH3), 1.18 (3H,s,19-eH3). 4.75 (lH.m,6-H) 
5.37 (lH,m.4-H). 6.09 (lH.mJ6-H). 7.26 (lH,m,Py 5-H), 
7.62 (lH,m,Py 4-H), 8.50 (lH,m,Py 6-H), 8.60 (lH.m,Py 2- 
H). MS m/z 475 (M+). 

d) n-(3-Pyridyl)androsta-4,16-diene-3,ll-dione 

To a solution of the product from step (c) in wet THF (60 
ml) was added a solution of tetrabutylammonium fluoride 
(l.OM; 10 ml. 10 mmol) in THF. and the mixture stirred at 
room temperature for 12 h. The mixture was partitioned 
between diethyl ether and water basified with saturated 
aqueuous sodium bicarbonate, the ether phase isolated, dried 
(NajCOs), and concentrated. Chromatography, on elution 
with diethyl ether, afforded the title compound (4.30 g, 60% 
overall yield from adrenosterone) which crystallised from 
diethyl ether, m,p. 18P-]83° C. 

IR vmax 1669, 1703 cm"*' ^H-NMR(CDCl3) inter alia 
61.02 (3H.S, I8-CH3), 1.45 (3H,s.l9-CH3). 5.76 (1 H,s.Py 4- 
H), 6.08 (lH.m, 16-H) 7.24 (lH,m,Py 5-H). 7.59 (1 H,m,Py 
4-H), 8.50 (lH.m.Py 6-H), 8.59 (IH.m^'y 2-H). MS m/z 361 
(M+). Anal Calcd: C, 79.74; H,7.53: N,3.88. Found: 
C,79.58; H.7.57; N.3,89%. 



EXAMPLE 11 

3-Acetoxy-17-(3-pyridyl)androsta-3,5,I6-triene 

17-(3-pyridyl)androsta-4,16-dien-3-one (174 mg. 0.50 
mmol) was dissolved in isopropenyl acetate (2 ml). p-Tolu- 
enesulfonic acid (130 mg, 0.68 mmol) was then added and 
the mixture heated at 80° C. for 12 h. After allowing to cool 
the mixture was poured into diethyl ether, washed with 
saturated aqueous sodium bicarbonate, dried (Na2C03) and 
concentrated. Chromatography on elution with light petro- 
leum-dielhyl ether (1:1), afforded the title Compound (86 
mg, 44%), IR vmax 1755 cm-\ *H-NMR (CDCI3) inter alia 
51.05 (6H.s,18-CH3 and 19-CH3), 2.15 (3H,s,COCH3) 5.44 
(lH,m.6-H), 5.72(1 H,m,4-H), 6.00 (lH.m,16-H), 7.25 (IH, 
m,Py 5-H). 7.66 (lH,m,Py 4-H). 8.47 (lH.M,Py 6-H), 8.63 
(lH,m,Py 2-H). MS m/z 389 (M+). 



Further cludon afforded: 

ii) The title 6a-epimer (8 mg, 1 1 %) as white crystals, m.p. 
167°-169° C, IR vmax 1681 cm'^ *H-NMR (CDCI3) inter 
alia 51.07 (3H,s,18-CH3), 1.24 (3H,s,19-CH3), 5.18 (IH, 
5 dm,J„.^ 48 Hz. 6p-H). 5.98 (ZH,m.4-H and 16-H). 7.26 
(lH.m,Py 5-H). 7.64 (IH.m.Py 4-H). 8.40 (IH, m,Py6-H). 
8.63 (lH4n,Py 2-H). '^F-NMR (CDCI3) 6-183.9 (dj^.^ 48 
Hz, 6a-D. MS m/z 365 (M+). 
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EXAMPLE 12 
6p-Fluoro- 17-(3-pyridyl)andrDSta-4,16-dien-3-one and 

EXAMPLE 13 

6a-Fluoro- 1 7-(3-pyridyl)androsta-4, 1 6-dien- 1 3-one 

To a solution of 3-acetoxy-17-(3-pyridyl)androsla-3,5,16- 
t^iene (80 mg, 0.21 mmol) in dry dichloromethane (2 ml) 
was added N-fluoropyridinium trifluoromethanesulfonate 
(180 mg. 0.73 nunol) and the mixture heated under reflux for 
12 h. The mixture was diluted with diethyl ether (30 ml), 
washed with dilute aqueous sodium hydroxide (0.5M; 2x5 
ml), dried Na2C03), and concentrated. *H and *'F-NMR at 
this stage showed the 6-fluorinated products were formed as 
a 3:2 mixture of the p and a-epimers. Chromatography, on 
elution with light petroleum-diethyl ether (1:2), gave 
firstly:-i) the title 6P'epimer (13 mg), 17%) as white crystals, 
m.p. 167°-169° C. IR vmax 1684 cm"*; ^H-NMR(CDCl3) 
inter alia 61.11 (SH.s.lS-CHa). 1.37 (3H.s,19-£H3), 5.06 
(lH.dd. W 2.4 Hz, J^.^ 49 Hz, 6a-H). 5.92 (lH.m.4- 
H), 6.01 (lH.m.l6-H). 7.24 (lH,m,Py 5-H), 7.65 (lH,m,Py 
4-H), 8.48 (lH,m,Py 6-H). 8.63 (lH,m.Py 2-H). '^-NMR 
6-165.9 (dt, 49 Hz. 6P-E). MS m/z 365 (M+). 
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EXAMPLE 14 



17-(3-pyridyl)andn)sta-4,16-dien-3-one (via Oppenauer 
Oxidation) 

This Example illustrates a better method of preparing the 
compound already prepared in Example 4. The method 

15 followed that described in Example 9, but using 17-(3- 
pyridyl)androsta-5,16-dien-3P-ol (1.05 g, 3.0 mmol). Chro- 
matography, on elution with toluene-methanol (20:1), 
afforded the title compound (0.85 g, 82%), which crystal- 
lised from diethyl ether, m.p. 148**-150° C. Spectroscopic 

20 data was identical to that given in Example 4(c). Anal. 
Calcd: C,82.95; H,8.41; N,4.03 Found: C,83.00; H, 8.50; 
N,3.99% 
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EXAMPLE 15 

1 7-(3-pyridyl)androsta-4, 1 6-dien-3-one oxime 

To a suspension of 17-(3-pyridyl)androsta-4,16-dien-3- 
one (125 mg, 0.36 mmol) in ethanol (2 ml) was added 
hydroxylimine hydrochloride (50 mg, 0.72 mmol), followed 
by pyridine (0.2 ml), and the mixture heated under reflux for 
1 h. then allowed to cool. The solvent was evaporated and 
*lhe crystalline product triturated under water, collected on a 
sinter, washed with cold water, and dried in vacuo to give the 
title oxime as a 1:1 mixture of syn and anti geometric 
isomers. ^H-NMR (CDCI3) inter alia 61.06 (3H,s,18- 
CH3), 1.13 (3H,s.l9-CH3). 5.75 and 5.80 (lH,2m, isomeric 
4-H). 6.01 (lH,m, 16-H). 7.26 (lH,m.Py 5H), 7.68 and 7.88 
(IH, 2m, isomeric Py 4-H), 8.48 and 8.53 (IH, 2m. isomeric 
Py 6-H), 8.63 (lH,m,Py 2-H). MS m/z 362 (M+). 

EXAMPLE 16 

1 7-(3-pyridyl)androsta-4, 1 6-diene-3,6-dione 

To a solution of 17-(3-pyridyl)androsta-5,16-dien-3P-ol 
(350 mg, 1.0 mmol) in diy dichloromethane (10 ml) was 
added M-methylmorphine N-oxide (351 mg, 3.0 mmol) 
followed by 400 mg of freshly dried and powdered 4 A 
molecular sieves and the mixture stirred for 10 min. Tetra- 
propylammonium perruthenale catalyst (35 mg), 0.1 mmol) 
was then added, the reaction flask placed in an ultrasonic 
bath, and the mixture irradiated whilst maintaining the 
temperature between 20''-30** C. for 2 h. The mixture was 
then Altered, diluted with diethyl ether, washed with water, 
dried (NazCOa), and concentrated. Chromatography, on 
elution with diethyl ether-ether acetate (5:1), afforded the 
title compound (26 mg. 7%) as white crystals m.p. 
210**-212° C. IR vmax 1680 cm"*; *H-NMR (CDCI3) inter 
alia 61.10 (3H,s,18-CH3). 1.44 (3H,s,19-CH3), 4.42 (lH,m, 
enoHc 2-H), 5.84 (lH,s.4-H). 6.01 (lH,m.l6-H). 7.24 (IH, 
m,Py 5-H), 7.65 (lH,m,Py 4-H), 8.45 (lH,m,Py 4-H). 8.45 
(lH,mJPy 6-H). 8.60 (lH.m,Py 2-H). FAB-MS MS m/z 362 
(M+1). 

EXAMPLE 17 

3a-(Trifluoromethyl)- 1 7-(3-pyridyl)androst- 1 6-en-3 P-ol 
65 To a solution of 17-(3-pyridyl)androst-16-en-3-one (100 
mg, 0.29 mmol) in THF (2 ml) cooled to 0** C. was added 
trifluoromethyluimethylsilane (200 pi, 1.3 mmol) followed 
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by tetrabutylammonium fluoride trihydrate (10 mg, 0.03 
mmol). After 30 min., dilute aqueous hydrochloric acid (IM; 

1 ml) was added and the mixture stirred at room temperature 
for 12 h. The mixture was then basified with saturated 
aqueous sodium bicarbonate and extracted with diethyl 5 
ether. The three extracts were combined, dried (NajCOg). 
and concentrated. Chromatography, on elution with light 
petroleum-diethyl ether (1:1), afforded the title compound 
(87 mg. 73%) which crystallised from toluene, m.p. 
192o_i93o Q iH-NMR (CDQj) inter alia 60.92 (3H,s.l9- lo 
CH3), 1.01 (3H,s,18-CH3), 5.98 (lH,m,16-H), 7.22 (lH,m. 
Py 5-ii), 7.64 (lH,m,Py 4-H),8.45 (lH,m,Py 6-H), 8,60 
(lH.m,Py 2-H); '^-NMR (CDO^) 5-79.1 (s.3a-CF3). MS 
m/z 419 (M+). Anal. Calcd: C,71.57; H.7.69; N.3.34; 
F,13.59 Found: C,71.67; H,7.71; N3.25; F,13,30%. 15 

EXAMPLE 18 

(a) Diethyl [3-(5-methylpyridyl)]borane 
3-Bromo-5-methylpyridine. which can be prepared as 

described in the literature, e.g. L, van der Does and H. J. van 
Hertog, Rec. Trav. Chem. Pays Bas 84, 957-960 (1985) or 
R. A. Abramovitch and M. Saha, Can. J. Chem. 44, 
1765-1771 (1966), is reacted with n-butyllithium, according 
to the method of M. Terashima et al., Chem. Pharm. Bull. 31, 
4573-4577. (1983). The product is treated with triethylbo- 
rane and then iodine. 

(b) 17-[3-(5-Methylpyridyl)]androsta-5.16-dien-3P-ol 
Diethyl [3-(5-methylpyridyl)]borane is reacted with 

3p-aceioxyandrosta-5,16-dien-17-yl trifluoromethane sul- 
phonate analogously to Example 1(b) and the resulting 
3^acetate is hydrolysed with sodium hydroxide, analo- 
gously to Example 2, to yield the title compound. 

The following Examples illustrate preparation of com- 
pounds of the invention by the vinyl halide route. In 
Example 19, the 3P-hydroxy product is produced without 
chromatography, by embodiment (a). In Example 20, the 
3p-hydroxy product is not isolated, but in step (d) an 
impurity has been identified as a 16,lT-bis(steroidal) by- 
product. This can be removed by reverse phase chromatog- ^ 
raphy, but now that the by-product has been identified, those 
skilled in the art will be able more easily to identify 
procedures which will remove it, without the need for 
chromatography. Further, it is believed that with the higher 
oiganoboron:steroid ratios suggested above, the side-rcac- 
tion leading to this impurity will be reduced. 

EXAMPLE 19 

(a) Dehydroepiandrosterone-17-hydrazone 

To a stined solution of dehydroepiandrosterone (28.8 g, 50 
0.1 mol) in ethanol (5(X) ml) was added hydrazine hydrate 
(19.5 ml, 0.4 mol), followed by a solution of hydrazine 
sulfate (65 mg, 0.5 mmol) in water (2 ml). After stirring for 

3 days the mixture was poured into water (3 liters) to 
precipitate the product as a white crystalline solid. The 55 
product was collected by filtration on a sinter, washed with 
cold water (2x50 ml), then with Et^O (50 ml). The product 
was then dried in vacuo, firstly over silica gel, and finally 
over P2O5, to give the tide compound as a white cyrstalline 
soUd (29.6 g, 98%). 60 
Notes . 

1) The method of Schweder et al., p.202, compound No. 

2 therein (using triethyl amine) gave a very fine crystalline 
product which was difficult to filter. 

2) The method of Schweder et al. p. 203, compound No. 65 

4 therein (using sodium acetate buffer) gave a slightly lower 
yield (96%) in trial experiments, whereas the modified 



procedure used above gave a product amenable for filtration, 
and in excellent yield (98%). 

(b) 17-lodo-androsta-5,16-dien-3p-ol 

To a solution of iodine (53.3 g. 0.21 mol) in THF (2 L), 
cooled by an ice/water bath to 0° C, was added 1,1,3,3- 
tetramethylguanidine (63 ml, 57.6 g, 0.50 mol). 

A solution of dehydroepiandrosterone- 17-hydrazone 
(30.25 g, 0.10 mol) in THF (750 ml) was then added slowly 
to the above iodine solution via a transfer needle over about 
2 h, whilst maintaining the reaction temperature at 0" C. 
After all the hydrazone solution was added, the mixture was 
filtered, and the filtrate concentrated. Hie remaining oil was 
then heated on an oil bath for 4 h, allowed to cool, and 
dissolved in Et20. The EX2O solution was washed with IM 
HQ until the aqueous phase was acidic, washed with 0.5M 
NaOH, then IM NaaSaOs, and finally with water. The Etfl 
phase was separated, dried (MgSO^, and concentrated to 
give die crude product Recrystallisation firora EtjO/hexane 
(3:2) afforded the title compound as off-white crystals (35.8 

g. 90%). 

(c) 17-(3-Pyridyl)androsta-5.16-dien-3P-ol 
Diethyl(3-pyridyl)borane (3.23 g, 22 mmol) from Aldrich 

Chemical Co. Ltd. was added to a stirred solution of 
17-iodo-androsta-5,16-dien-3P-ol (7.96 g. 20 mmol) in THF 
(120 ml) containing bis(triphenylphosphine)palladium (U) 
chloride (140 mg, 0.2 nunol). An aqueous solution of 
sodium carbonate (2M, 50 ml) was then added and the 
mixture heated, with stirring, by an oil bath at 80° C. for 48 

h, and allowed to cool. 

The mixture was partitioned between Et20 and water the 
organic phase was separated, dried (NaaCOg) and twice 
concentrated from EtjO by evaporation to remove THF 
(with EtjO). The residual solid was then washed with EtjO 
(100 ml), the EizO solution decanted off, and the remaining 
white solid recrystallised fmm toluene (3.94 g, 56%). 
Notes 

1) The time required for completion needs to be made 
longer than when using the vinyl triflate (48 h vs 1 h) since 
it has been found that the vinyl iodide reacts much more 
slowly. 

2) It has been found that a smaller excess of borane than 
described in the earlier applications (for the vinyl triflate) 
aids in isolation of product. 

3 ) The woik-up procedure enables the product to be 
isolated vyithout chromatography, thereby enabling scaling 
up. 

(d) 3p-Acetoxy- 1 7-(3 -pyridyl)androsta-5. 1 6-diene 

To a stirred suspension of finely powdered 17-(3-pyridy-: 
l)androsta-5,16-dien-3p-ol (3.50 g, 10 mmol) in dry diethyl 
ether (150 ml) containing triethylamine (2.3 ml, 16 mmol) 
and dimethylaminopyridine (0.012 g, 0.1 mmol) was added 
acetyl chloride (1.0 ml, 14 mmol). The mixture was then 
stirred at ambient temperamre for 12 h, over which time a 
thick white precipitate of triethylammonium chloride had 
formed. The mixture was then filtered and the filtrate con- 
centrated to afford the crude product which was recrystal- 
lised firstly from etiianol/water (1:1). tiien finally from 
hexane to afford the tide compound (3.30 g, 84%). 

EXAMPLE 20 

(a) Dehydroepiandrosterone-17-hydrazone 

Into a 10 L round-bottomed flask, fitted with a magnetic 
stirrer bar, was placed dehydroepiandrosterone (288 g, 1.0 
mol) and etiianol (5.0 L). To the resultant stirred solution 
was added hydrazine hydrate (195 ml, 4.0 mol), followed by 
a solution of hydrazine sulfate (0.65 g, 0.005 mol) in water 
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(20 ml) [note: the hydrazine sulfate dissolved in this volume 
of water at about 40° C.]. After stirring at room temperature 
for 5 days, water (4.5 L) was added, the mixture poured into 
water (10 L), and the white crystalline precipitate allowed to 
settle. The product was collected by filtration on a sinter, 5 
washed with cold water (2x500 ml), then, with Et20 (2x500 . 
ml). The product was then dried in vacuo, firstly over silica 
gel, and finally over P2O5, to give the title compound as a 
whim crystalline solid, mp 204*^-206° C. (284.8 g, 94%). 

(b) 17-Iodo-androsta-5,16dien-3fUol 10 
A 1 0 L round-bottomed flask, fitted with a magnetic stirrer 

bar, was charged with iodine (156.1 g. 0.615 mol). THF (4.0 
L; GPR grade), and EtaO (2-0 L; BDH specially dried 
grade). The resultant stirred solution was cooled by an 
ice/water bath to 0*" C. and 1,1,3,3-teu^ethylguamdine 15 
(188 ml, 173 g, 1.50 mol) was added, A solution of dehy- 
droepiandroslerone-17-hydra2one from step (a) (90.74 g, 
0.30 mol) in THF (2.25 L) was then added slowly to the 
above iodine solution via a canula over about 2 h, whilst 
maintaining the reaction temperature at 0** C. [note: is 20 
evolved as the hydrazone is added to the iodine solution]. 
After all the hydrazone solution was added, the mixture was 
stirred for an additional hour and the precipitate allowed to 
settle [note: a precipitate of tetramethylguanidium iodide 
forms during the reaction]. The mixture was then filtered, 25 
and the filtrate concentrated to an oil on a rotary evaporator 

This reaction was carried out a total of three times, thus 
using in total 272.22 g (0.90 mol) of dehydroepiandroster- 
one-17-hydrazone from step (a). The concentrated residues 
from the three separate reactions were combined and heated 30 
on an oil bath for 4 h, then allowed to cool [note: this 
converts any 17,17-diiodo by-product into the 17- vinyl 
iodide product]. This oil was then dissolved in Et^O (5 L), 
filtered, and further diluted with additional EtjO (4 L). 

The EtjO solution was washed with aqueous HCl (IM; 35 
3x500 ml) until the aqueous phase was acidic [note: the 
ether solution changes colour from brown to yellow when 
the aqueous phase remains acidified] then finally with water 
(500 ml). The EljO phase was separated, dried (MgS04), 
and concentrated to a volume of 3 L, then left to allow the 40 
product to crystallise. The yellow crystals were collected by 
filtration on a sinter, washed with hexane (3x500 ml) and 
dried under vacuum (335.4 g, 94%). Recrystallisation from 
ethanol- water (5:1) afforded the product as white crystals 
(297.3 g, 83%) rap 175°-176° C. Ut. rap 173°-I74 ° C. 45 

(c) 17-(3-Pyridyl)androsta-5,16-dien-3P-ol 

In a 2 L round-bottomed fiask, fitted with a magnetic 
stirrer bar, was placed the steroidal 17-iodo product from 
step (b) (98.0 g, 0.246 mol) and this was dissolved in THF 
(1.1 L). The flask was purged with argon and bis(triph- 50 
enylphosphine)palladium (II) chloride catalyst (1.73 g, 
0.0025 mol) was added, followed by diethyl(3-pyridyl)bo- 
rane (43.35 g, 0.295 mol). To the resultant orange THF 
solution was added an aqueous solution of sodium carbonate 
(2M; 500 ml). The flask was fitted with a reflux condenser, 55 
and the apparatus purged again with argon. The mixture was 
then heated under reflux (at about 80° C.) with stirring on a 
stirrer/heating raanUe (Electrothermal MA) for 4 days [note: 
upon corapletion of the reaction the organic phase darkens 
in colour from orange to dark orange/brown], then allowed 60 
to cool. This reaction was carried out a total of three times, 
thus using a total of 294.0 g (0.74 mol) of the steroidal 
17-iodo product from step (b). 

The reaction mixtures were combined and EtjO (5 L) 
added. The organic phase was separated, washed with water 65 
(2 L), and left to give a first crop of crystals which were 
collected by filtration on a sinter. The filtrate was concen- 



trated and the residue redissolved in EtsO to afford a second 
crop of crystals. The aqueous phase and washings from the 
above work-up were extracted with hot toluene (2 L) on a 
steam bath and concentration of the toluene extracts afforded 
further product. The combined crude product from the above 
procedures was then dissolved in the minimum volume of 
hot methanol, filtered through a plug of "Celite" (Registered 
Trade Mark) and an equal volume of acetonitrile added to 
the methanol solution. The acelonitrile/methanol solution 
was then concentrated to half its original volume on a rotary 
evaporator and the solution left to crystallise. The resultant 
white crystals were collected by filtration on a sinter, washed 
with acetonitrile and dried in vacuo to constant weight 
(191.1 g. 74%), mp 202'*-212° C. A second recrystallisation 
&x>m toluene-methanol (50:1) afforded the product as white 
crystals (146.8 g, 57%) mp 214°-218'' C, lit. mp 228*^-229° 
C. 

(d) 3p-Acetoxy- 1 7-(3-pyridy l)androsta-5, 1 6-diene 

The following reaction was carried out in a 500 ml 
round-bottomed flask, fitted with a magnetic stirrer bar. To 
a suspension of the steroidal product from step (c) (26.5 g, 
0.104 mol) in dry pyridine (200 ml), was added acetic 
anydride (75 ml) and the mixture stirred at room temperature 
for 24 h. The pyridine and excess acetic anydride were 
removed on a rotary evaporator, initially with the water bath 
at 70° C. and finally at 800° C. for 30 rain. The resulting oil 
was dissolved in Elfi (500 ml), washed with saturated 
aqueous NaHCOg (2x200 njl). dried (NajCOg). and con- 
centrated to an oil which crystallised on standing. *H-NMR 
spectroscopy at this stage showed the product contained 
about 5% of a 16,17'-bi(stcroidal) contaminant, 3P-acetoxy- 
1 6-(3 '-P-acetoxyandrosta-5', 1 6 -dien- 1 7'-yl)- 1 7-(3-pyridy- 
l)androsta-5.16-dienc, which originated as a by-product 
from the coupling reaction of step (c). 

The product was therefore further purified by preparative 
flash chromatography using a 9 cm diameter column, with 
silica stationary phase (Merck 15111), eluting with 
dicholoromethane. The by-product eluted first followed by 
the desired product, although the separation was incomplete. 
Fractions containing a significant amount of by-product 
were combined and subjected to further chromatographic 
purification. 

The foregoing reaction and purification procedure was 
carried out a total of four times, thus using a total of 146 g 
(0,418 mol) of the steroidal product from step (c). 

The product-containing dichloromethane fractions from 
the chromatographic purification were concentrated and 
recrystallised from hexane to afford white crystals which 
were dried in vacuo to constant weight. The total amount of 
product obtained was 136.0 g (83%). 

The dichlorometiiane fractions containing die least by- 
product were combined, and following recrystallisation 
from hexane, afforded the tide compound as white crystals 
with mp 142°- 144° C. Analysis showed this material ("A") 
contained 6.8% w/w of the bis(steroidal) by-product, 

A second crop of white crystals ("B") of Uie product, 
containing 21.8% w/w of bis(steroidal) by-product (25 g), 
was obtained. 

The two products were purified using reverse phase 
chromatography. The colunm was packed with "LiChro- 
prep" (Registered Trade Mark) RP-8 reverse-phase pack- 
ing, Art No. 9324, supplied by E. Merck, Darmstadt. 
Germany. The course of the chromatography was followed 
by UV detection at 253 nm, with purity checks by HPLC. 

Product "A" (10.17 g) was dissolved in 200 ml. hot 
acetonitrile and 40 ml. hot methanol, and, after being 
allowed to cool, the filtrate was applied to a 10 cm. diameter 
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column containing about 500 g. of the packing. The eluant 
was 5% 0.05M aqueous ammonium acetate/95% v/v aceto- 
nitrile. 7.51 g. of product was recovered in fractions 4-10. 
Fractions (500 ml) 4-1 1 contained the product with some 
impurities, but not the bis-steroidal byproduct. The eluant 
was changed to 2.5% acetic acid/95.5% v/v acetonitrile and 
then to 5% acetic acid/95% v/v acetonitrile. A pink colour 
seen in fractions 16 and 17 evidenced the bis-steroidal 
by-product. Fraction 18 was colourless. The column can be 
washed with 100% acetonitrile, for re-use. 

Product "B" (1 g) was separated by a similar method 
except that the product was dissolved initially in 100% 
acetonitrile and the filtrate applied to a 2 cm, column packed 
with 100 g. of the solid phase. Excellent separation of the 
product was achieved with the aqueous ammonium acetate/ 
acetonitrile eluant. 

Although, in this Example, the reverse phase column was 
used in addition to a conventional colunm, it is clear that the 
conventional column achieved litUe separation of the bis- 
steroidal by-product and it is intended to omit the conven- 
tional column in future preparations. 

TEST RESULTS 

25 

(a) Preparation of testicular material 

Human testes were obtained from previously untreated 
patients undergoing orchidectomy for prostatic cancer. The 
testes were decapsulated and stored in liquid nitrogen until 
use. A microsomal preparation was prepared essentially as 30 
described by S. E Barrie et al., J. Steroid Biochem. 6. 
1191-5. (1989). llie material was then thawed, finely 
chopped, and homogenised in 0.25M sucrose (5 ml/g wet 
weight) using a Potter homogeniser. The homogenate was 
centrifuged at 12000 g for 30 min, and then the microsomes 35 
were pelleted by spinning the supernatant at 100,000 g for 
1 hr. The pellet was washed by being resuspended in 0.25M 
sucrose and repelleted. The microsomal pellet was then 
resuspended in 50 mM sodium phosphate pH 7.4/gIycen)l 
(3/1 v/v) and stored in aliquots in liquid nitrogen. 40 

(b) Determination of 17a-hydroxylase 

The basic assay mixture was EDTA (0.2 mM), dithio- 
threitol (DTT; 0.1 mM), NADPH (0.25 mM), glucose 
6-phosphate dehydrogenase (G6PDH; 6.25 ^g/ml), MgQj 
(1 mM), glucose 6-phosphate (G6P; 10 mM) and the sub- 45 
strate, 3H-progesterone (3 \M) in sodium phosphate (50 
mm), pH 7.4. The compounds under test were dissolved in 
50% DMSO and the final concentrations of ethanol and 
DMSO were 1 % each. The assay reaction was carded out for 
1 hour and was terminated by the addition of 2 vols, of so 
methanol-acetonitrile (2:1) containing approx. 100 fiM unla- 
belled progesterone, 17a-hydroxyprogesterone, androstene- 
dione, testosterone, and 16a-hydroxyprogesterone. The last- 
mentioned steroid was added as it appeared that the human 
enzyme was capable of 16a-hydroxylation as well as 17a- 55 
hydroxylatioa 

The separation of the steroids by HPLC was carried out 
using an "Uptight" guard column packed witii 40-63 ^un 
Nucleosil C18 and a 10 cm main column packed with 5 \m 
Nucleosil CI 8 and 60% methanol as eluant. The radioac- 60 
tivity in the peaks of interest was monitored on-line by 
mixing the HPLC efiluent 1:1 with Ecoscint A (National 
CHagnostics) scintillation fluid, containing 25% acetonitrile. 
and passing the mixture through a Berthold LB506C i^o- 
chemical monitor. The hydroxylase activity was measured 65 
as the production of 17a-hydroxyprogesterone, androstene- 
dione and testosterone. 
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(c) Determination of C17-C20 lyase 

The mixture was the same as described above for the 
17a-hydroxylase except that the substrate was* ^H- 17a- 
hydroxy- progesterone. The reaction was carried out for 1-2 
h. and was stopped by die addition of 2 vols, of methanol/ 
acetonitrile (2/1 containing approx. 100 ^M 17a-hydrox- 
yprogesterone, androstenedione and testosterone. 

The HPLC separation used for the lyase involved a 
mini-re-column "Uptight Guard Column" packed with 
PELL-ODS (pellicular octadecyl silica) and a 10 cm. main 
column "Apex CI 8" column packed with 5)i APEX-CAT 
silica. 

The eluant was 38:12:50 methanol: acetonitrile: water 
flowing at 1 ml/min. The efiQuent was mixed 1:1 with 
Ecosdnt A containing 5% methanol and 5% acetonitrile and 
the radioactivity was measured direcUy by a Berthold 
LB506C radiochemical detector. The lyase activity was 
measured as the production of androstenedione and test- 
osterone. 

(d) Calculation of IC50. 

The enzyme activity was measured in the presence of at 
least 4 concentrations of each compound. The data were for 
the 4-pyridyl and 2-picolyl compounds of T^le 1 fitted by 
linear regression to the Dixon equation (M. Dbton, E.C. 
Webb, Enzymes, 2nd ed.. Academic Press, New York, 
1964). Data for all the other compounds were fitted by 
non-linear regression to the median effect equation of Chou, 
J. Theoret. Biol. 39, 253-276 (1976). The correlation coef- 
ficients were greater than 0.95 except for the compound of 
Example 1, where it was 0.91. All the assays were carried 
out with approx. 4 nM enzyme (as calculated firom kinetic 
measurements) except those for Ketoconazole and the 2- and 
4-pyridyl and 2-picolyl compounds of T^ble 1, in which 25 
nM lyase and 10 nM hydroxylase were used. The IC50 
values are dependent on enzyme concentration when the 
inhibitor binds tightly (all the compounds tested except the 
4-pyridyl and 2-picolyl). Results are shown in Table 2 
below. 

TABLE 2 

(a) ConiimiatioD that variations in the A and B rings of 
conqKiunds of the invention have little effect on inhibition 
of hydroxylase and lyase. 




(3) 



Compounds tested arc of fonnula 
(3) wherein R = H: 



'C5o(nM) 



Lyase Hydroxylase 



AcO' 
(Ex. 1) 




0.0097 



0.0130 
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TABLE 2-conlinued 



TABLE 2-continued 



(a) ConfimrnUon that variations in the A and B rings of 
compounds of the invention have little effect on inhibition 
of hydroxylase and lyase. 



(a) Confinnarion that variations in the A and B rings of 
compounds of the invention have little effect on inhibition 
of hydroxylase and lyase. ^ 




(3) 



10 




(3) 




Compounds tested arc of fonnula 
(3) wherein R = H: 




(Ex. 3) 




(Ex. 4) 




(Ex. 9) 




ICso (mM) 



Lyase Hydroxylase 



0.0029 0.0040 



0.0021 0.0028 



0.0018 0.0026 



0.0025 0.0043 



0.0030 0.0047 
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Compounds tested arc of formula 
(3) wherein R = H: 



Lyase Hydroxylase 




0.0022 0.0033 



(Ex. 12) 



0.0056 0.0125 30 




0.0032 0.0053 



35 



(Ex. 13) 



(b) Confirmation that variation in the C ring of compounds of the invention 
has little effect on the inhibition of hydroxylase and lyase. 



40 



45 



50 



55 



Compound Tested 



Lyase Hydroxylase 



0.0025 0.0091 




(Ex. 10) 



60 



The comparative IC50 figures for Ketoconazole are 0.026 
against lyase and 0.065 against hydroxylase. 
Assay of aromatase activity 



65 
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Aromatase activity was determmed by the method of A. 
B. Foster et al., J. Med. Chem. 26, 50-54 (1983), using 
human placental microsomes. For the microsomes used, the 
Michaelis constant K„ for [Ip-^H] androstenedione was 
0.039 \M, 

The compounds having a pregnenolone-like skeleton in 
the A and B rings, i.e. 3P-acctoxy-17-(3-pyridyI)androsta- 
5,16-diene and its 3-alcohol of Examples 1 and 2, had 
IC5Q>20 pM. The compound having a progesterone-like 
skeleton in the A and B rings, i.e. 17-(3-pyridyl)-androsta- 
4,16-dien-3-one of Example 4 exhibited also aromatase 
inhibitory activity with IC5o=l \M. 
In vivo organ weight and endocrine test in D3ice 

Male HWT mice, 12 weeks old, were treated daily for 2 
weeks, with 5 animals per treatment group. The test com- 
pounds were the compound of Examples 1 and 4 (as 
representative of compounds of the invention having the 
pregenolone-like and progesterone-like skeletons respec- 
tively). Ketoconazole was also tested at three different 
doses. The test compounds were made up in 5% benzyl 
alcohol, 95% safQower oil, and were given i.p. In addition to 
an untreated control group of animals, there was also a 
solvent control group which received the same volume of 
liquid as the test group (5 ml/kg) but no test compoimd. All 
animals were sacrificed 24 hours after the last injection. 
Blood was collected by cardiac puncture into heparinized 
tubes, and the plasma used for RIA (radio immunoassay) of 
testosterone and luteinising hormone. The following organs 
were removed and weighed: adrenals, prostate, seminal 
vesicles, testes, kidneys. There was no significant body 
weight loss in any group of mice during the experiments. 

Post mortem examination of the mice revealed oil/white 
deposits i.p. in those treated with compound of Ex. 1 and 
white deposits throughout the abdomen in those treated with 
compound of Ex. 4. In all these mice, all organs looked 
normal. In Ketoconazole-treated animals, adhesions were 
found in 2/5,2/5,4/5 of the low/middle/top dose groups. The 
gut and peritoneal wall seemed to be stuck to the seminal 
vesicles. The livers were brown in the middle/top dose 
groups. 

The weights of organs found in the animals post mortem 
are shown in Table 3 below. The reductions in weight of all 
of the prostate, seminal vesicles, testes and kidneys were 
much greater for the test compounds of the invention than 
for Ketoconazole. Ketoconazole caused an increase in adre- 
nal weight at the two highest doses, whereas the compounds 
of the invention had no significant effect, suggesting that 
they did not inhibit corticosterone biosynthesis. 

TABLE 3 



Mean weight (rog.) ± standard aror 



Dose 



Adrenals Prostate 



Sciiiinftl 
Vesicles 



Testes Kidneys 



Compound of Ex 1. 



Controls 

Solvent 

controls 
0.02 nimoiy 
/kg/day 
0.1 mmol 
/kg/day „ 
0.5 nunol 
/kg/day 



4.5 ± 0.1 



4.5 ± 0.4 



10.1 ± 
0.7 

10.2 ± 
1.3 



189 ±9 146 ± 3 709 ±17 



171 ±6 122 ±7 615 ±28 



4.3 ±0.2 8.0 ±0.6 136 ±4 134 ±4 604 ± 24 



4.0 ± 02 5.3 ±0.3 51 ± 6 95 ± 3 



4.7 ±0.2 5.6 ±0.6 25 ± 2 



56 ±2 



500 ±8 



449 ± 12 



10 



15 



20 



25 



30 



35 



50 



55 



60 



65 
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TABLE 3-continued 



Mean weight (mg.) ± standard error 



Seminal 



Dose 


Adrenals 


Prostate 


Vesicles 


Testes 


Kidneys 






Compound of Ex. 4 






Controls 


4.3 ± 0.4 


8.4 ± 0.2 


165 ± 18 


142 ± 8 


652 ± 45 


Solvent 


4.4 ± 0.0 


9.2 ± 0.9 


152 ± 9 


122 ±8 


589 ± 24 


controls 












0.02 mmol/ 


4.7 ± 0.2 


5.9 ± 08 


108 ±4 


117 ± 9 


599 ± 29 


/kg/day 
0.1 mmol 


4.6 ± 0.4 


6.4 ± 0.5 


61 ±9 


105 ±5 


549 ±28 


/kg^day 
0.5 mmol 


4,9 ± 0.1 


4.1 ±0.5 


25±1 


59 ±2 


468 ± 15 


/kg/day 




Kttoconazole 






Controls 


4.2 ± 0.2 


8.9 ± 0.8 


193 ±8 


145 ±4 


670 ± 12 


Solvent 












controls 


4.7 ± 04 


9.3 ± 1.2 


198 ± 18 


146 ±3 


615 + 25 


0.01 mmol/ 


4.8 ± 02 


9.1 ± 0.8 


235 ±18 


141 ±5 


637 ± 22 


/kg/day 
0.225 mmol 


6.1 ± 0.3 


10.8 ± 
1.4 

9.3 ±0.9 


171 ±5 


127 ±7 


574 ±23 


/kg/day 
0.5 mmol 


6.9 ± 0.3 


179 ± 20 


133 ±6 


710 ± 30 


/kg/day 













The results indicate the inhibition by the components of 
the invention of androgen and particularly testosterone syn- 
thesis. They are confirmed by endocrinological results 
shown in Table 4. 

Although the solvent itself produced marked depression 
of testosterone levels, probably due to stress on the animals, 
the further decrease resulting from the administration of test 
compounds was much more marked for the compounds of 
the invention than for ketoconazole. The rise in LH levels is 
ascribed to a feedback mechanism associated with depletion 
of testosterone. 
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TABLE 4 



Endocrinological Results (Mean ± standard error) 





Testosterone 


LH 




oM 


ng/ml 




Compound of Ex. 1 




Controls 


9.8 ± 5.6 


0.63 ±0.16 


Solvent Controls 


2J ± 1.2 


0,80 ± 0,09 


0.02 Mmol/Kg/Day 


2.7 ± 0.5 


3.4 ± 0.5 


0.1 Mmol/Kg/Day 


0.2 ±0.1 


2.55 ± 0.45 


0.5 Mmol/Kg/Day 


0.1 ± 0.0 


2.25 ± 0.67 




Conqjoimd of Ex. 4 




Control 


27.8 ±11.4 


Not determined 


Solvent Control 


11.0 ±5.6 


Not determined 


0.02 Mmol/Kg/Day 


4.5 ± 0.3 


Not determined 


0.1 Mmol/Kg/Day 


3.5 ± 1.0 


Not determined 


0.5 Mmol/Kg/Day 


0.4 ±0.1 


Not determined 




Ketoconazole 




Controls 


17.3 ± 7.1 


0.66 ±0.05 


Solvent Controls 


1.3 ±0.4 


0.25 ±0.13 


0.1 Mmol/Kg/Day 


0.9 ± 0.2 


0.39 ±0.14 


0.225 Mmol/Kg/Day 


0.7 ± 0.1 


0.75 ± 0.02 


0.5 Mmol/Kg/Day 


0.4 ± 0.1 


0.76 ± 0.03 



We claim: 

1. A compound of the formula G) 



5,604,: 
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wherein X represents the residue of the A, B and C rings of 
a steroid selected from the group consisting of 
androstan-3a- or 3P-ol, 

androst-5-en-3a- or SP-ol, 15 

androst-4-en-3-one, 

androst-2-ene, 

androst-4-ene> 

androst-5-ene, 

androsta-5,7-dien-3a or 3p-ol, 20 

androsta- 1 ,4-dien-3-one, 

estra-l,3,5[10]-irien-3-oI, 

5a-androsian-3-one. 

androst-4-ene-3, 1 1 -dione, 

6-fluoroandrost-4-ene-3-onc, 25 
androstan-4-ene-3,6-dionc, 

each of which, where structurally pennissible, can be further 
derivatised in one or more of the following ways: 
to form 3-esters 

to have one or more carbon to carbon ring double bonds 30 

in any of the 5.6-, 6,7-, 7.8-, 9,11- and 11,12-positions 
as 3-oximes 
as 3-methylenes 

as 3-carboxylates 35 
as 3-nitriles 
as 3-nitros 

as 3-desoxy derivatives 

to have one or more hydroxy, halo, Cj^-alkyl, trifluoro- ^ 
methyl, C,.4-alkoxy, Ci.4-alkanoyloxy, benzoyloxy, 
0x0, methylene or alkenyl substituents in the A, B, or 
C-ring 

to be 19-nor; 

R represents a hydrogen atom or an alky I group of 1-4 45 
carbon atoms; 

androsta-3,5-diene, 

androsta-3,5-diene-3-ol, 

esira-l,3.5[10]-triene and 

cstra- 1 .3.5[ 10]-lrien-3-ol, 

5a-androsian-3-one: 

androst-4-ene-3,l 1-dione, 

6-fluoroandrost-4-ene-3-one, 

androstan-4-ene-3,6-dione, 
each of which, where stmcturally permissible, can be further 
derivatised in one or more of the following ways: 

to form 3-esters 

to have one or more carbon or carbon ring double bonds 60 

in any of the 5,6-, 6.7-, 7,8-, 9,11- and 1 1,12-positions 
as 3-oximes 
as 3-methylenes 
as 3-carboxylates 
as 3-mtriles 
as 3-nitros 
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as 3-desoxy derivatives 

to have one or more hydroxy, halo, Ci.4-alkyl. trifluoro- 
methyl. C,.4-alkoxy, Ci.4-alkanoyloxy, benzoyloxy, 
0x0. methylene or alkenyl substituents in the A, B, or 
C-ring 

to be 19-nor; 

R represents a hydrogen atom or an alkyl group of 1-4 
carbon atoms; 

R^** represents a hydrogen atom, a halogen atom or an 
alkyl group of 1 to 4 carbon atoms; 

each of the R*^ substituents independently represents a 
hydrogen atom or an alkyl or alkoxy group of 1-4 
carbon atoms, a hydroxy group or an alkylcarbonyloxy 
group of 2 to 5 carbon atoms or together represent an 
0x0 or methylene group or R*^ and one of the R*^ 
groups together represent a double bond and the other 
R*^ group represents a hydrogen atom or an alkyl group 
of 1 to 4 carbon atoms; and 

R** represents a hydrogen atom, halogen atom, or an alkyl 
group of 1 to 4 carbon atoms, in the form of the free 
bases or pharmaceutically acceptable acid addition 
salts, but excluding 3p-acetoxy-17-(3-pyridyl)and- 
rosta-5,14,16-triene, 3p,15a- and 3p,15P-diaceioxy- 
17-(3-pyridyl)androsta-5,16-diene and 3P-methoxy- 
17-(3-pyridyl-5a-androst-16-ene. 

2. A method of treating an androgen-dependent or estro- 
gen-dependent disorder which comprises administering to a 
patient in a therapeutically effective dose a compound of the 
formula (1): 




wherein X represents the residue of the A, B and C rings of 

asteroid selected from the group consisting of 

androstan-3a- or 3P-ol, 

androst-5-en-3a- or 3p-ol, 

androst-4-en-3-one, 

androst-2-ene, 

andiost-4-ene, 

androst-5-ene, 

androsta-5,7-dien-3a or 3p-ol, 

androsta- 1 ,4-dien-3-one, 

androsta-3,5-diene, 

androsta-3,5-dien-3-ol, 

estra-l,3,5[10]-triene and 

R*"* represents a hydrogen atom, a halogen atom or an 

alkyl group of 1 to 4 carbon atoms; 
each of the R^^ substituents independently represents a 
hydrogen atom or an alkyl or alkoxy group of 1-4 
carbon atoms, a hydroxy group or an alkylcarbonyloxy 
group of 2 to 5 carbon atoms or together represent an 
0x0 or methylene group or R*^ and one of the R*^ 
groups together represent a double bond and the other 
R^^ group represents a hydrogen atom or an alkyl group 
of 1 to 4 carbon atoms; and 
R** represents a hydrogen atom, halogen atom, or an alkyl 
group of 1 to 4 carbon atoms, in the form of the free 
bases or pharmaceutically acceptable acid addition 
salts. 
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3. A compound according to claim 1. which is saturated 
and unsubstituted at the 11- and 12-positions. 

17-(3-Pyridyl)androsta-5, 1 6-dien-3P-ol, 
1 7-(3-pyridyl)androsta-3,5, 1 6-triene, 
1 7-(3-pyridyl)androsta-4. 1 6-dien-3-one, 
1 7-(3-pyridyl)estra- 1 ,3,5[ 1 0],1 6.tetraen.3-ol, 
1 7-(3-pyridyl)-5a-androst- 1 6-en-3a-ol 
and their acid addition salts and 3-esters. 

5. A compound according to claim 1 wherein R represents 
a hydrogen atom. 

6. 

17-(3-Pyridyl)-5a-androst- 1 6-en-3-one, 

1 7-(3-pyridyl)-androsta-4,16-diene-3, 1 1 -dione, 

1 7-(3-pyridyl)-andn)sta-3.5, 1 6-trien-3-ol, 

6a- and 6P-fluoro-17-(3-pyridyl)androsta-4,16-dien-3-one, 

17-(3-pyridyl)andiosta-4,16-dien-3.6-<iione, 

3a-trifluoromethyl- 1 7-(3-pyridyl)androst- 1 6-en-3 P-oI 

and their acid addition salts and 3-esters. 

7. 3P-Alkanoyloxy-17-(3-pyridyl)androsta-5.16-dienes in 
which the alkanoyloxy group has ftom 2 to 4 caibon atoms. 

8. 3p-Acetoxy-17-(3-pyridyl)androsta-5,16-diene. 

9. A pharmaceutical composition comprising a compound 
of claim 1 in association with a pharmaceutically acceptable 
carrier or diluent 

10. A pharmaceutical composition comprising a com- 
pound of claim 3 in association with a pharmaceutically 
acceptable carrier or diluent. 

11. A phannaceutical composition comprising a com- 
pound of claim 1 wherein R represent a hydrogen atom in 
association with a pharmaceutically acceptable carrier or 
diluent. 

12. A phannaceutical composition comprising a com- 
pound of claim 4 in association with a pharmaceutically 
acceptable earner or diluent. 
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13. A pharmaceutical composition comprising a com- 
pound of claim 6 in association with a pharmaceutically 
acceptable earner or diluent. 

14. A pharmaceutical composition comprising a com- 
pound of claim 7 in association with a pharmaceutically 
acceptable carrier or diluent. 

"15. A phannaceutical composition comprising a com- 
pound of claim 8 in association with a pharmaceutically 
acceptable earner or diluent 

16. A method according to claim 2 wherein the patient has 
prostatic cancer. 

17. A method according to claim 2 wherein the patient has 
breast cancer. 

18. A method according to claim 2 wherein the compound 
defined in claim 2 is saturated and unsubstituted at the 11- 
and 12-positions. 

19. A method according to claim 2 wherein the compound 
is selected from the group consisting of: 

1 7-(3-pyridyl)androsta-5, 1 6-dien-3P-oI. 
1 7-(3 -pyridyl)androsta-3,5, 1 6-triene, 
1 7-(3-pyridyl)androsta-4, 1 6-dien-3-one, 
1 7-(3-pyridyl)estra- 1 ,3,5[ 1 0], 1 6-tetraen-3-oI , 
1 7-(3-pyridyl)-5a-androst- 1 6-en-3a-ol 
and their acid addition salts and 3-esters. 

20. A method according to claim 2 wherein the compound 
is a 3P-alkanoyloxy-l 7.{3-pyridyl)androsta-5. 1 6-diene 
wherein the alkanoyloxy group has 2 to 4 carbon atoms, 

21. A method according to claim 2 wherein the compound 
is 3P-acetoxy- 1 7-(3-pyridyl)androsta-5. 1 6-diene. 

22. An orally ingestible solid composition or a sterile 
injectable liquid composition comprising respectively a 
solid or liquid pharmaceutically acceptable carrier or diluent 
and a compound as defined by general formula (1) of claim 
2. 
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17-SUBSTITUTED STEROiDS USEFUL IN CANCER TREATMENT 


Status: 


4th, 8th and 12th year fees paid 


Entity: 


Large 


Window Opens: 


N/A 


Surcharge Date: 


N/A 


Expiration: 


N/A 


Fee Amt Due: 


Window 
not open 


Surchg Amt Due: 


Window not open 


Total Amt Due: 


Window 

not 

open 


Fee Code: 






Surcharge Fee Code: 






Most recent events (up to 7): 


08/13/2008 
07/14/2004 
07/24/2000 


Payment of Maintenance Fee, 12th Year, Large Entity. 
Payment of Maintenance Fee, 8th Year, Large Entity. 
Payment of Maintenance Fee, 4th Year, Large Entity. 
— End of Maintenance History — 


Address for fee purposes: 


NIXON & VANDERHYE. PC 

901 NORTH GLEBE ROAD, 11TH FLOOR 

ARLINGTON VA 22203 


[ Run Another Query J 
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Patent Number: 


5604213 


Application Number: 


08315882 


Issue Date: 


02/18/1997 


Filing Date: 


09/30/1994 


Window Opens: 




Surcharge Date: 




Window Closes: 




Payment Year: 




Entity Status: 


LARGE 


Customer Number: 


0 


Address: 


NIXON & VANDERHYE, PC 

901 NORTH GLEBE ROAD, 11TH FLOOR 

ARLINGTON VA 22203 


Phone Number: 


(703)816-4000 


Currently there are no fees due. 
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